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SUMMARY 
The purpose of the invest igat ion was to study the ef fect on the 
mast weight of guyed v e r t i c a l towers of var ia t ions i n (a) the spacing 
of the anchors for the guy st rands, (b) the v e r t i c a l spacing of the 
points of guy attachment to the mast, and (c) the spacing between the 
legs of the mast. , The invest igat ion was conducted by programming the 
Fiesenheiser method of design for guyed a e r i a l towers for so lut ion on 
an e lect ronic computer and then obtaining data for 354 tower designs.. 
By ana lys is of the data , i t was poss ib le to compare the mast weight 
of each of the towers with the var iab le parameters. 
Of the 354 towers studied, 144 were 500 feet h igh , 105 were TOO 
feet h igh , and 105 were 900 feet h igh . At a given height var ious com­
binat ions of anchor spacing, guy attachment spacing, and leg spacing 
were used. For example, for the towers 700 feet high comparisons were 
made with three d i f ferent leg spacings, f i ve d i f ferent arrangements of 
the points of guy attachment to the mast, and seven arrangements for the 
anchor spacing. For the towers 900 feet h igh , thje number of t r i a l leg 
spacings, guy attachment spacirigs, and anchor spacings was three, f i v e , 
and seven, respect ive ly . However, for the towers 500 feet high> compari­
son was made for three leg spacings with s i x guy attachment arrangements, 
and eight anchor arrangements. 
. I n order to present the resu l ts g raph ica l l y , a set of curves was 
drawn which compare mast weight against guy arrangement and leg spac­
ing for each of the anchor arrangements. This resu l ts i n a set of f i g ­
ures with three curves on each f igure ; each of the curves represents 
x i 
one p o s s i b l e t r i a l leg spacing. ^Horizontal,coordinates represent guy 
attachment arrangements; ordinates represent mast weight. Inspect ion 
of each f igure shows not only the arrangement which resu l ts i n the 
l e a s t mast weight for those combinations shown by the f igure , but a l s o 
shows the trend i n the mast weight as the guy attachment spacing and the 
leg spacing i s v a r i e d . Since there i s one f igure for each anchor arrange­
ment, the comparison of mast weight with anchor locat ion may be made by 
checking a l l of the f igures for a given mast height . 
F i n a l l y , a set of empir ical equations was formulated by comparing 
the trends i n the mast weight with tower height , as influenced by v a r i a ­
t ions i n each of the parameters. These equations may be used to obtain 
prel iminary t r i a l values for leg spacing, guy attachment spacing, arid 
anchor spacing. Since the tower heights i n the study var ied between 500 
feet and 900 fee t , the equations are recommended for use i n the design of 
guyed a e r i a l towers i n which the tower heights vary between those l e v e l s . 
These equations do not give exact values for the parameters s u i t ­
able for a l l tower des igns . I t was assumed i n the study that the mast 
c ross -sec t ion was t r i angu la r , that the s t r u c t u r a l members of the mast 
were composed of ASTM A-7 s t e e l p ipe , that the wind load on the mast f o l ­
lowed a de f in i te pattern varying from 50 pounds per square foot a t the 
top of the mast to 40' pounds per square foot a t the bottom of the mast, 
that f i v e guy l e v e l s were used with three guys spaced 120° apart a t each 
l e v e l , and that each mast car r ied a standard s ix -bay t e l e v i s i o n antenna 
cant i leved 103 feet above the top of the mast. I t i s intended that the 
equations be used only as a guide so that the number of design t r i a l s 
may be reduced to a minimum by the se lec t ion of values for the para-
x i i 
meters invest igated i n the study which are reasonably c lose to the f i n a l 
design conf igurat ion. 
!Ehe conclusions of the study are summarized by the following em­
p i r i c a l equations: 
1 . For determination of the anchor l o c a t i o n , use 
4L ~ S h 
where ' d > ~ the distance i n feet from the base of the mast 
to the anchor 
K the height i n feet from the base of the mast to 
the point of attachment on the mast of the top 
set of guys connected to that anchor § : 
2 . For determination of the guy spacing no equation i s neces­
s a r y . I t i s recommended that the points of guy l e v e l 
attachment to the mast be spaced equal ly along the length 
of the mast. 
3 . For determination of the leg spacing, use 
a 
0 • Too . 500 <U< 900 
where 0 : the leg spacing i n feet 
^ r the t o t a l mast height i n feet 
4. I n order to estimate mast weight, use 
k J s 4 . 2 * / ~ 7 0 ' 500 £ M < °lOO 
where fcl - the mast weight i n i k i p s ! j 
M - the t o t a l mast height i n feet 
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CHAPTER I 
I I J T ^ I J C T K H 
The design of t a l l guyed towers ( F i g . l ) * i s a t r i a l and error 
process i n that i t i s f i r s t necessary to assume a prel iminary design i n 
order to determine the st resses i n a guyed tower. "The ef fect of v a r i a ­
t ions can only he determine des igns . A great 
amount of time and labor i s involved i n tfeis process s ince the tower 
design problem i s more complex than the design problem of ordinary 
bui ld ing s t r u c t u r a l frames. 2ne usual methods of s t r u c t u r a l mechanics 
cannot be used because the displacements i n towers (usua l l y neglected i n 
bui ld ing a n a l y s i s ) may increase the s t resses which, i n turn , continue 
to amplify the; displacements. I n add i t ion , severa l major var iab les are 
involved i n the design, and each of these var iab les has a pronounced 
ef fect on the in te rna l forces i n the s t ruc ture . As a r e s u l t , each of 
the var iab le factors p lays i t s part i n the choice of guy s i z e s , and i n 
the choice of s t ruc tu ra l members used i n the mast. 
J^iVe of the most important var iab le factors are (a) the spacing 
of the anchors for the guy st rands, (b) the v e r t i c a l spacing of the 
points of guy attachment to the mast, (c) the spacing between the legs 
of the mast, (d) the number of points of guy attachment to the mast, 
and (e) the s i z e of the antenna. 
^Numbers i n parentheses ind icate references l i s t e d i n the 
"Li terature c i t e d " sect ion i n the b ib l iography. 
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Figure 1 Antenna, Mast, and Guy Supports for Guyed 
V e r t i c a l Tower 
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I n assuming a prel iminary design the s ize of the antenna i s 
usua l l y f ixed "by other than s t ruc tu ra l requirements. To reduce the 
number of t r i a l s necessary to produce an economical design, i t would be 
he lpfu l for the tower designer to be able to predic t reasonable values 
for the f i r s t four of the var iab les listed above. 
The purpose of t h i s invest iga t ion i s to study the e f fect on the 
mast weight of the. guyed tower of var ia t ions i n (a) the Spacing of the 
anchors for the guy strands, (b) t h e / v e r t i c a l spacing of the points of 
guy attachment to the mast, and (c) the spacing between the legs of the 
mast. 
Due to l im i ta t ions on computer programming and computer operating 
time, the study was conducted with only one antenna s i z e used throughout 
the inves t iga t ion . I t was a l s o assumed that each tower had guyl ines 
attached a t f i v e l e v e l s . The scope, of the study was further limited, to 
the s t ruc tu ra l a n a l y s i s of the most common type of t a l l guyed tower 
( i . e . , a tower with a mast of t r iangular c ross -sec t ion and with three 
guys spaced 1 2 0 ° apart a t each l e v e l ) . 
The a n a l y s i s , based on F iesenhe iser % s approach as explained i n 
Chapter 2 , was adapted for use on an e lec t ron ic computer. Three hundred 
f i f t y four separate tower designs were processed through the computer, 
with the heights of the towers ranging from f i v e hundred to nine hundred 
feet above the base of the tower. Each tower was assumed to carry a 
t y p i c a l t e l e v i s i o n antenna cant i levered one hundred three feet above the 
top of the mast, with the r e s u l t that the t o t a l heights of mast and an­
tenna ranged from s i x hundred three feet to one thousand three fee t . 
I n order to portray the resu l ts g raph ica l l y , a set of curyes was 
drawn which show the v a r i a t i o n of mast weight with leg spacing and guy 
arrangement for each of the anchor arrangements. F i n a l l y , conclusions 
were drawn i n the form of a set of empir ica l equations which may he 
used as a guide i n the se lec t ion of prel iminary design values for leg 
spacing, guy attachment spacing on the mast, and anchor spacing. L imi ­
tat ions on the equations are discussed i n Chapter IVY 
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CIAPTER I I 
TOWER ANALYSIS PRIlkllPLES AND PROCEDURES 
Guyed towers represent a combinationof r i g i d and e l a s t i c s y s ­
tems i n equi l ibr ium. The r e l a t i v e l y slender mast ( F i g . 2) i s supported 
by a network of even more slender guys. The mast i s an a x i a l l y loaded 
"beam column with many e l a s t i c supports. 
Under ordinary circumstances, the hor izontal wind loads are the 
major loads to be considered i n the design. S t ructura l shapes which 
offer minimum resistance to the wind s&ould be used for the members of 
the mast. I n t h i s invest iga t ion steep, pipe was assumed as the b a s i c 
s t ruc tu ra l shape for a l l members of the msfet. C y l i n d r i c a l shapes offer 
minimum res is tance to the wind; t h i s has been v e r i f i e d experimentally 
by numerous wind tunnel tes ts ( 2 ) . 
When the winds de f lec t the tower mast l a t e r a l l y , the guys on the 
windward side s t re tch e l a s t i c a l l y while the sag of the leeward guys i n ­
creases . Each set of three guys provides a support whose movement i s 
governed by the s i z e of the guy wires , the i r length, i n i t i a l tens ion , 
angle of i n c l i n a t i o n to the v e r t i c a l , and the pattern of the guying 
system. 
Continuous beams ( t russes) on f ixed supports are complex i n that 
the i r a n a l y s i s requires use of the p r i n c i p l e s of indeterminacy. I n ad­
d i t i o n , when the supports def lec t under load , so that d i f f e r e n t i a l move­
ment ex is ts between supports> the a n a l y s i s becomes even more complex. 

The mast i s a trussed framework of l e g s , d iagonals , and horizon­
t a l web members. The framework acts as a beam column i n that the legs 
carry the bending and d i r e c t loads , and the web members carry the shear. 
The mast must carry the v e r t i c a l components of the guy forces and must 
r e s i s t shear and bending moment produced by hor izonta l wind loading 
over i t s ent i re length. These are combined with the bending moment and 
shear carr ied to the top of the mast by the antenna. The v e r t i c a l d i rec t 
s t resses increase from top to bottom of the mast due to the dead load 
and to the successive addi t ion of the v e r t i c a l components of the forces 
i n the guys. 
I n order to allow the mast to lean under the act ion of the wind 
without having bending moment developed a t the base, the usual proce­
dure provides a tapered bottom sect ion for the mast that res ts on what 
i s e s s e n t i a l l y a point support; indeed, some towers have even been 
placed on spher ica l seats in;order to achieve the desired e f f e c t . On 
the other hand, there i s no reason why the legs cannot be carr ied 
s t ra ight down to the footing and f ixed .in. p l a c e . i f the bending moments 
are properly accounted for i n the a n a l y s i s and design. 
I f an obstacle i s placed i n the path of the wind, a l l or part of 
the k i n e t i c energy of the moving a i r i s transformed into the potent ia l 
energy of pressure. The i n t e n s i t y of the pressure depends upon the 
shape of the obstacle> the angle of incidence to the wind, and the velo­
c i t y and densi ty of the a i r (3) . 
On a mu l t i l eve l guyed tower the loads due to wind v e l o c i t y are 
affected by the shape of the tower, and, i n the case of a non-c i rcu lar 
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and trussed tower, by the or ientat ion of the tower to the d i rec t ion of 
the wind, the r a t i o of the s o l i d area to the t o t a l enclosed area of a 
v e r t i c a l face , and the c r o s s - s e c t i o n a l shape of the i n d i v i d u a l members 
of the tower. 
I t i s necessary to determine a design wind a t the s p e c i f i c loca ­
t ion of the tower. The f i n a l choice of a wind loading i s i n e v i t a b l y a 
judgment dec is ion that should be based on ava i lab le evidence consistent 
with past experience i n the a rea . . "The design wind must be considered 
regarding the following c h a r a c t e r i s t i c s : 
(a) bas ic wind v e l o c i t y 
(b) gust factor 
(e) v a r i a t i o n of average veloci ty^ and] 
gust factors with height J 
The bas ic wind v e l o c i t y has been defined as the one minute aver­
age v e l o c i t y a t a height of t h i r t y feet and the design wind v e l o c i t y as 
the bas ic wind v e l o c i t y times the gust fac tor . 
After the se lec t ion of the design wind v e l o c i t y , and the pattern 
of wind pressures on the mast, the wind forces on the structure must be 
computed. Since the wind force i s not the same on a l l shapes, the f i r s t 
step must be to e s t a b l i s h the proper shape coef f ic ien ts for the member 
being used (k). There i s general agreement that t russes composed of 
members with c i r c u l a r c ross -sec t ion offer minimum resistance to the wind. 
However, there i s only a very l imi ted amount of t es t data a v a i l a b l e for 
t russes with such members. Cohen & Per r in conclude that the wind load 
on trusses composed of members with c i r c u l a r c r o s s - s e c t i o n , should be 
2/3 of those composed of f l a t members and that th is current common 
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pract ice is on the safe s ide (2) . 
When two t russes are placed one behind the other, the forces 
act ing on the leeward t russ are reduced. Present codes speci fy that 
the load on towers of t r iangular c ross -sec t ion s h a l l be 1 . 5 times the 
load on one face (7)• 
Computation of wind loads follows the given se r ies of s teps: 
(a) Choose the design wind v e l o c i t y and appropriate 
gust factor 
(b) Determine a r e a l i s t i c va r ia t ion i n the wind v e l o c i t y 
with height 
(c) Wind force equations^ are based oniwincl blowing on 
f l a t platefs. Choose the proper shape factor for 
the s t ruc tura l members being; used 
" . . . • ... ••• • • 
(d) Compute the wind force per l i n e a r foot of tower, 
making proper allowance for the shape of the cross-
sect ion of the tower. 
The a x i a l loads on the mast are derived p r i n c i p a l l y from three 
sources: 
(a) the v e r t i c a l components of the guy tensions 
(b) the dead load , including guy weight, the weight 
of the antenna, the weight of the mast, ladder , 
l i n e s , and other accessor ies 
(c) i ce load . 
Depending on the locat ion of the tower, the primary a x i a l load­
ing on the mast may cons is t of the v e r t i c a l components of the guy ten­
sions and the weight of the mast. The v e r t i c a l components of the guy 
forces are a function of the design wind, the i n c l i n a t i o n of the guys, 
the number of guys, and the pattern of the guying system. The sum of 
the v e r t i c a l components of the guy forces w i l l often exceed the mast 
weight by a considerable amount. 
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The tables i n Appendix B show c l e a r l y the e f fect of the i n c l i n a ­
t ion of the guy on maximum tension i n the guy, and correspohdingly, the 
v e r t i c a l component of the force . Im general,V$be furthert fce anchor l i e s 
from the base of the tower, the smaller the v e r t i c a l component of the 
guy tension. 
The dead load cons is ts p r i n c i p a l l y of the weight of the mast 
p lus the weight of the antenna. I t i s not unusual for the heavier t e le ­
v i s i o n antennae to weigh i n the neighborhood of ten tons. The legs of 
the mast are the heaviest port ion of the mast proper. Choice of leg-
s i z e i s a l s o a funct ion of many var iab le f a c t o r s . One of these which 
has a d i rec t re la t ionship to leg s i z e i s the number of guy l e v e l s used. 
An increase i n the number of guy l e v e l s w i l l often r e s u l t i n a decrease; 
i n leg s i z e , and v ice versa . 
Prov is ion must be made for the added weight of ladders , coax ia l 
cables to the antenna, cable for the l i g h t i n g system, l i g h t s , e leva tors , 
e t c . 
F i n a l l y , i n cer ta in climates> prov is ion must be made for i ce load . 
Most codes speci fy that from one-half to one inch of i ce s h a l l be assumed 
to cover a l l members. I t would be u n r e a l i s t i c to assume t h i s i c e load 
covering on the guys, together with f u l l wind load. Judgment must be 
used to properly evaluate i c e loadings, s ince a t s i x t y pounds per cubic 
foot an ice coat has substant ia l Weight. I n f a c t , more experimental 
data i s needed on the e f fect of i c e loads on guyed towers. 
A l l three items of a x i a l load must be determined before one can 
proceed with the design of the mast. The dead load values should be 
predicted as accurate ly as p o s s i b l e , with the f i n a l design checked to 
1 1 
see that i t conforms with the predicted va lues . 
The Design Method of Cohen and P e r r i n . - - Cohen and Per r in have pre­
sented the most comprehensive and general treatment of guyed tower 
design (5) . The following approach summarizes the i r recommendations. 
The s t r u c t u r a l a n a l y s i s of a m u l t i - l e v e l guyed tower cons is ts of 
s i x s teps: 
Step 1 . Ana lys is of the mast considered as a continuous beam-column 
on r i g i d supports 
Step 2 . Determination of the spring constants of the guys, i . e . , the 
resultant horizontal reaction of each set of guys per unit 
def lect ion of the i r upper connection 
Step 3* Re-ana lys is of the mast as a continuous beam-column on e l a s t i c 
supports 
Step k. When the wind force acts on the mast, the mast moves with the 
wind, causing the guys on the windward side to become more 
taut . At the same time, the tension i s decreased i n the guys 
Ion the leeward s i d e , e t c . while the i r sag increases . The 
re laxat ion i n force , which takes place as the point of a t tach­
ment of the leeward guy to the mast d isp laces hor i zonta l l y , i s 
an e s s e n t i a l quantity i n the a n a l y s i s of the guy a c t i o n . Since 
the forces act ing i n the various guys attached a t the same 
l e v e l become unequal, the resul tant of the v e r t i c a l components 
of the guy forces i s eccentr ic with respect to the centroid of 
the mast. A moment i s introduced a t every guy l e v e l the e f fect 
of which must be considered i n the design. 
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Step 5« Under wind a c t i o n , unless s p e c i a l precautions are taken i n 
the design, the hor izonta l def lect ion of the mast a t each 
guy l e v e l w i l l be of such a nature that a s t ra ight l i n e w i l l 
no longer pass through each of these po in ts . A d i s t o r t i o n of 
the mast r e s u l t s , and add i t iona l f lexure i s introduced. The 
ef fect of t h i s d is to r t ion on the bending moments must be com­
puted. 
Step 6 . I f the wind forces are eccentr ic with respect to the a x i s of 
the tower because of unsymmetrical exposed a reas , a to rs iona l 
vi 
ef fect i s introduced. This e f fect must be considered i f such 
exposed areas e x i s t . 
The mechanics of the so lut ion to the tower design problem w i l l 
be explained i n d e t a i l by following the s i x steps of Gohen & Per r in i n 
the order i n which they are stated above. 
I n Step 1 , because of the inf luence of the a x i a l load, the mast 
i s analyzed as a beam-column. The v e r t i c a l loads which cons is t of the 
dead weight, v e r t i c a l components of the guy forces , and the i c e load 
are assumed to be concentrated a t the guy l e v e l . 
Ana lys is of the mast may follow the general p r i n c i p l e s of moment 
d i s t r i b u t i o n . To account for the a x i a l loads , the fixed-end moments, 
s t i f f n e s s fac to rs , and carry-over factors are modified by considering; 
the slenderness and a x i a l load i n each span of the mast as a funct ion 
of L / j , where L i s the span length an& j = E I , where P i s the a x i a l 
P 
force . The required factors for a n a l y s i s of end moments are shown i n 
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Figure 3 Moment Distribution Coefficients for Axial 
Compression Combined with Bending 
I f the moments are desired along the span, they may be computed from 
the equation 
M - C ( s>m j «• Cz cos y * f ( U J ) (1 ) 
with the coe f f i c ien ts for t y p i c a l cases shown i n F i g * k (6)« 
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when x i s equal -'to e, V/ 5 2 - t o t a l load , and the other terms 
are as explained above. Integrat ing ds along a parabola y i e l d s the 
equation for length 
i 
5 c1 L= c(i + l£) • (10) Equation 1 0 cons is ts of the f i r s t two terms of a power se r ies expan­
s i o n ; s ince the r a t i o i s sma l l , the terms involving higher orders 
of the r a t i o have been e l iminated. The elongation due to a change of 
t e n s i l e force dH i s 
_ C M ( T + V , • v 
obtained by subst i tut ing i n the standard equation for elongation e 
From equation 9> 
• ~ 4*4 " S M 
and subst i tut ing i n equation 1 0 , we obtain 
„ i 
L ~ T ( £ * 
The chord length c ca^i then be expressed as 
C S 2 4 H * * W * • ; 
After d i f fe rent ia t ing with respect to H, the change i n chord length dc 
becomes 
• c w Y I . _ J } . J J 
dc - ~ 14 ti?) A E * M (13) 
where H i i s the f i n a l tension i n the guy, and H2 i s the i n i t i a l t ens ion . 
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With $ - W/2, and subst i tu t ing Q s w/2 into Equation 1 3 , we obtain 
These equations for hor izonta l guys are v a l i d for inc l ined guys 
i f the sag i s measured normal to the chord, and the other terms measured 
accordingly* Since the normal component of the sag ( F i g . 6) i s 
A C C S 
then the hor izonta l motion A*u. of the top connection of a s ing le . i n - , 
d i n e d guy i s ( F i g . 6) 
- AC O5) 
where Q i s the react ion normal to the chord and T the tension act ing a t 
the center point* 
I n the case of guyed towers, where three or more guys are attached 
a t the same l e v e l , the secondary ef fects for temperature change i n t i e 
guys and the mast very near ly cancel out with respect to motion of the 
tower. The f i n a l tensions i n the guys, and thereby the a x i a l load i n 
the mast, are only s l i g h t l y af fected* Since the wind loads can, a t bes t , 
only be approximated, temperature e f fects u s u a l l y need not be considered 
(5 ) . 
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Figure 6 Motion of the Upper Guy Connection 
I n order to determine the spring constants for the e l a s t i c sup­
ports of the mast, the behavior of a set of guys attached a t the same 
l e v e l must be invest iga ted . 
Since the guys meet a t a common l e v e l and loca t ion a t the i r upper 
ends, these ends must move as a u n i t . To analyze t h i s motion graphi­
c a l l y , when the wind d i rec t ion i s normal to one face , the following equa­
t ions may be developed from the geometry of the movement ( F i g , 7) 
The displacement dz, of the leeward guy connection i n the d i r e c t i o n of 
the leeward guy i s twice the magnitude of the displacement dx. The 
(16) 
d*. + - 2d*.- d a (17) 
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Figure 7 Motion of a Set of Guys with Wind Normal 
to one Face 
Cohen & Per r in use a graphica l method to determine the d i s p l a c -
ment of a three guy connection due to a hor izonta l load appl ied a t the 
connection. The two equi l ibr ium condit ions are the compat ib i l i ty of 
displacement between the windward and leeward guys, and the equi l ibr ium 
between external and in te rna l f o r c e s . 
The displacement of a l l three guys may be plotted as a funct ion 
of the tension i n the guys. F i r s t , i n equation form, using equation 15 
and equation 1 6 , 
2 
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with Atf*t the displacement of the windward guys as a funct ion of 
the i r tension, and A&t the displacement of the leeward guy as a 
function of i t s tens ion. The two equi l ibr ium condit ions are f u l f i l l e d 
when 
The graphical so lu t ion of equations 18 i s obtained as fo l lows: 
A. P lo t and A*tr on coordinate axes with dz a dx 4-dy as 
the ordinate and average guy tension as the a b s c i s s a . To do t h i s , 
choose a guy l e v e l on the mast to inves t iga te . Assume a guy s i z e and 
i n i t i a l tension for the guys. A l l quant i t ies on the r igh t hand side of 
equations 18 are now known except T-^, the f i n a l tens ion. Assume values 
for T p compute values for A& , and p l o t . See Figure 8 for a t y p i c a l 
example. This p lo t must be repeated? for every guy l e v e l on the mast. 
Note: After the f i n a l tension values are found l a t e r i n the design pro­
cedurei i-fc w i l l probably "be necessary to repeat the' above process severa l 
times u n t i l the assumed guy s i z e s are found to be the most economical, 
and yet s a t i s f a c t o r y with regard to working s t ress and hor izonta l d i s ­
placement of the guy l e v e l on the, mast. I f a l ternate anchor locat ions 
are invest igated, the ent i re procedure must be repeated for every t r i a l , 
s ince c< . the i n c l i n a t i o n of the guys, w i l l change each time the an­
chor i s s h i f t e d . Repeated t r i a l s are a l s o necessary i f the i n i t i a l ten­
s ion i s var ied or the number of guy l e v e l s i s changed. 
B. S h i f t the hor izonta l a x i s p a r a l l e l to i t s e l f by drawing i t 
through the point on the curve for the windward guys which represents 
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the i r tension under i n i t i a l tens ion p lus wind load on the guys on ly . 
This value may be computed by modifying Q i n equation 15 assuming no 
movement of the mast. 
C . Compute the i n i t i a l tension p lus wind load tension on the 
leeward guy. P lo t the mirror image of the curve for through 
the in tersect ion of t h i s value with the new absc issa a x i s . 
D. The external force , s /cos , i s plotted between the two 
curves above. S equals the hor izonta l force applied a t the guy l e v e l 
p lus the hor izonta l react ion due to wind blowing on the guys. 
The points intercepted on the two curves by the above p lo t s a t i s ­
fy both equi l ibr ium condi t ions, i . e . , compat ib i l i ty of displacements 
and equi l ibr ium of f o r c e s . The ordinate i s the displacement of the mast 
a t the guy l e v e l for which the diagram was drawn. The external force i s 
d is t r ibuted among the windward and leeward guys. The external force S 
a t the connection may be equated with the change i n tension i n the guys. 
S |2 A H - l i T c o s <* (19) 
The d e t a i l i n Figure 8 shows that the tower def lec ts into the wind i f 
wind on the guys only i s considered. This happens because of the i n ­
crease i n tension i n the windward guys and the decrease i n tension i n 
the leeward guy. For t h i s reason, the e f fect of the wind on the guys 
i s that i t increases the i r res istance to motion of the mast. 
E . The external force , S , i s d is t r ibuted to the windward and the 
leeward guys. 3h is d i s t r i b u t i o n must be c a l c u l a t e d . From equation 19 , 
«r = — ~ l £ t ; V (20) 
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where Tj_ i s the increase i n tension i n both of the windward guys, and 
T r i s the r e l i e f i n tension i n the leeward guy» 
To ca lcu la te T-^ equations 18 may be solved for 
with % * c Q ? m - c ^ c * „ j , _ c j P ^ 
6& s - ^ T & (cr -x<>)* + a* J o 4 1 to*o<r 4 X?T 
2k 
where I Q i s the i n i t i a l tension with dead load only* However, i t i s 
eas ier to draw the curves Si cos<tf and S„=:T„ cos ot with the 
3. i r r 
help of Figure 8 and the use of the asymptotes (Figure 9) 
~ a* ^ ( 2 3 ) 
F* The force K required to produce a displacement fx a t the guy 
l e v e l may now be found 
l < * M W & 4 (2k) 
as shown on i U g u r e M v f 3Ms curve i s a l s o drawn with the a i d of Figure 
8 by corre lat ing the react ion S a t the guy l e v e l with jn , the d isp lace ­
ment a t that l e v e l * 
I n Step 3 , the mast must be invest igated as a continuous beam-
column on e l a s t i c supports. The general equation for such a beam for the 
guy l e v e l j i s 
n 
Sj *A>£S Kj*. ( 2 5 ) 
where S^ i s the react ion a t l e v e l j due to wind pressure , computed with 
the mast on r i g i d supports and including wind, on guys. /Uj i s the d i s ­
placement a t l e v e l j , Kj i s the spring constant of the guys a t l e v e l j , 
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and X i s the react ion a t l e v e l j due to a uni t displacement of the 
0 S -
mast at l e v e l k, a l l other supports being he ld . Onese coef f ic ien ts must 
be determined f i r s t by one of the standard procedures for indeterminate 
s t ruc tu res . 
Equations 2$ may now be writ ten for each guy l e v e l . 
- S i (26) 
the coe f f i c ien t X . . i s determined. These 
The mcanents induced i n the mast by un i t def lect ions are computed when 
moments, when mul t ip l ied by 
the f i n a l def lect ions from equations k2, are added to the lihanding mo­
ments i n the mast. 
I n Step k, the moment induced i n tbie mast by the unequal guy ten­
sions that e x i s t under wind load depends cn the change i n those guy ten­
s i o n s . For wind normal to one face of the tower ( F i g . 1 1 ) 
and 4 V* ±:Sf +U>' 
where A V i s , the change i n the v e r t i c a l ^o^ppnent of the guy tension 
due to wind load . Also^ 
(28) 
(29) 
5 •— 5 (30) 
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where S i s the applied hor izonta l react ion obtained when the mast i s 
analyzed as being on r i g i d supports, p lus one ha l f of the wind force 
on the guys. 
Figure 1 1 Eccentricity of Vertical Guy Forces 
From Figure 1 1 , 
M e ^ y Z AV : 2 i 5 tan <* (31) 
3 3 
where i s the moment ex is t ing i f the mast i s on r i g i d supports, and 
b i s the a l t i t u d e of the t r iangular cross sect ion of the mast. This 
may be writ ten as 
M e - B S (32) 
where ft - ^ Tc*ir \ <oc f B being a constant for a given guy l e v e l , 
A new set of coe f f ic ien ts Y j ^ may now be determined by computing the 
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react ion a t each guy l e v e l j due to a un i t force appl ied a t guy l e v e l 
k, and producing a moment Mg ^ B, with S ^ l , Then 
(33) 
where> i s the f i n a l react ion a t l e v e l j , including e l a s t i c supports 
and secondary e f f e c t s , S Q j i s the react ion a t l e v e l j for the mast on 
r i g i d supports, flA} i s the f i n a l de f lec t ion of the support j , K i s the 
spring constant a t l e v e l j , and $4/ J£j * s the react ion due to the 
ecdent r ic i ty of the v e r t i c a l components of the guy forces a t l e v e l j . 
The moments i n the mast due only to the e c c e n t r i c i t y of the ver­
t i c a l components of the guy forces are 
where i s the moment a t l e v e l J due to e c c e n t r i c i t y of the v e r t i c a l 
components, ^jj^elow i ? m Q m e n * d is t r ibuted to l e v e l j from below due 
to the a t a l l l e v e l s below j , and M j j a l : ) 0 v e i s the moment d is t r ibuted 
to l e v e l j from above due to the a t a l l l e v e l s above j • 
Then 
W I M U«, " MIIBEU % +Z FLI < S»«. (35) 
M I d f c w 4 I IHII^'SF. + ^ IWJK SFT ( 3 6 ) 
M4 * n i s the f i n a l d is t r ibuted moment below support j and w i l l be added Jbelow f ? * '. - ' 
(or subtracted) from the f i n a l moments obtained i n the l a s t step of the 
a n a l y s i s , M j a ^ o v e represents a s i m i l a r expression. The are determin­
ed when a moment d i s t r i b u t i o n i s car r ied out to f ind the coef f ic ien ts 
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I n Step 5« the e f fects of r e l a t i v e displacement of the guy l e v e l s 
are computed. Because the deflected pos i t ions a t the guy l e v e l s are not 
c o l l i n e a r , secondary ef fects due to v e r t i c a l loads on the d istor ted mast 
are introduced. The v e r t i c a l loads cons is t pr imar i ly of the v e r t i c a l 
components of the guy fo rces , the dead weight of a l l elements of the 
tower, and ice load . 
Neglecting V e r t i c a l Settlement (Figure 12) 
Figure 12 Ax ia l Loads on Distorted Mast 
The term p& P i s of small magnitude and can be neglected. The 
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load A P i s assumed to be concentrated a t the guy l e v e l . 
A un i t displacement i s assumed a t one l e v e l a t a time with hinges 
assumed to e x i s t a t the guy l e v e l s . The a x i a l loads are appl ied and the 
react ion a t the l e v e l of the displacement and the react ion a t each a d j a ­




+ 1 i s the t o t a l v e r t i c a l load a t the l e v e l J + 1 . This t o t a l load i s 
not constant but var ies with the wind loading. 
Pi.l " f»u *• >ZVj + i (39) where 
P ^ i s the t o t a l dead load 
above the l e v e l j 4 1 
P j L i s the t o t a l i ce load 
* 1 M the t o t a l v e r t i c a l load due to the guy forces a t l e v e l j * 1 
and above. 
Z Vj+< * f (Z AY* - A Ve) * f 3 V/. (to) 
where V 0 i s the v e r t i c a l component of the i n i t i a l tension i n the guy. 
The use of var iab le coe f f i c ien ts Z ^ would make the f i n a l so lu ­
t i o n very complicated. Recognizing that as the wind load increases , the 
v e r t i c a l component i n the,, leeward guy becomes very sma l l , i t i s s u f f i ­
c ient to v i s u a l i z e that v 
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The f i n a l equations for the react ions may now be written as 
fo l lows; 
These equations account for e l a s t i c i t y of the supports, eccen­
t r i c i t y of the v e r t i c a l forces a t every guy l e v e l , and d i s t o r t i o n of 
the mast* 
The system of equations may be wri t ten as 
yt̂ - i s the f i n a l def lect ion of the support j and jTLj^ i s the force 
perpendicular to the mast a t guy l e v e l j for a un i t displacement a t 
l e v e l k including a l l e f f e c t s . The f i n a l def lect ions yUj.are found from 
the system- of Equations and the f i n a l react ions are 
. % = I t s ^ i (*3> 
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The f i n a l moments are computed by adding the bending moments found 
from the a n a l y s i s of the mast on r i g i d supports to those due to the 
e l a s t i c de f lec t ion a t the supports, and those due to the e c c e n t r i c i t y 
of the v e r t i c a l components of the guy forces . 
I n Step 6 , to rs iona l e f fects are computed. I f to rs iona l e f fects 
e x i s t , reference i s made to Cohen & Per r in for the method of a n a l y s i s 
of these ef fects on the guy forces and the lac ing of the mast ( 5 ) . I f 
no unbalanced areas e x i s t on the mast, tors ion does not e x i s t . Since 
the purpose of the present work i s to analyze symmetrical raulti-level 
guyed towers used for t e l e v i s i o n type antennae, i t i s assumed that tor­
s ion i s not a fac tor , and no further explanation w i l l be presented here. 
The above presentat ion concludes the d iscuss ion of the general 
approach to tower a n a l y s i s . v 
Fiesenhe iser ls "Meth'od; For Tower Meslgn ( l ) » & - Because of the complexi­
ty of the general approach to tower a n a l y s i s , including the set t ing up 
and solving of mult iple simultaneous equations, and the u n d e s i r a b i l i t y 
of having the mast distorted into undulations which r e s u l t i n unneces­
s a r i l y high s t resses i n the mast'because of i t s non - l inea r i t y , F iesen -
heiser has s impl i f ied the a n a l y s i s by putt ing a r i g i d requirement on the 
design ( l ) . 
This requirement c a l l s for adjust ing the spring constants of the 
guys so that a s t ra ight l i n e drawn from the tower base to the top sup­
port point w i l l pass through a l l support p o i n t s . The mast i s then de­
signed as a continuous beam-column on unyielding supports. The spring 
constants are adjusted, i n e f fec t , by se lect ing the areas and length of 
the guys of each set so that they w i l l provide the correct amount of 
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res is tance . The a n a l y s i s i s not only simpler and much eas ier to per­
form, but a l s o the m u l t i - l e v e l guyed tower i s probably safer than i f 
r e la t i ve support displacements ex is ted , s ince there i s l e s s danger of 
the mast buckl ing . For the above reasons, F i e s e n h e i s e r f s approach to 
tower design has proved to be a popular and p r a c t i c a l one. 
The statements of the general p r i n c i p l e s of tower design made 
previously apply to a l l methods of tower design; s ince F i e s e n h e i s e r f s 
s i m p l i f i c a t i o n of the problem i s concerned mainly with design of the 
guys, th is subject w i l l be explored i n d e t a i l . 
The forces i n the guys may be taken as d i r e c t l y proport ional to 
the weight w per uni t length L (Figure 13 ) . 
Figure 13 A Single Inc l ined Guy 
By considering the equi l ibr ium of forces on an increment of guy 






By subst i tut ing a /2 for x , the following equation resu l ts 
" 2 " B M 
but ^ m u s t equal A , therefore, 
S U 
*4 " t o k ^ (>6) 
9 A 
Applying the condit ion of s t a t i c equi l ibr ium to the element shown i n 
Figure 1 3 , we obtain 
As a r e s u l t , the guy force a t the upper end of the element i s as fol lows: 
The v e r t i c a l component of the guy force a t ground l e v e l i s 
* . • 2 
and the t o t a l guy force ait; ground l e v e l i s 
To - y H * 4 VA)"*" (50) 
A s u f f i c i e n t l y exact formula for the guy length may be der iv ­
ed by referencing curve coordinates to the sloping l i n e oo 1 i n Figure 
1 3 . The resu l t ing equation i s 
2 
which may be expanded into a binomial s e r i e s . The s e r i e s may be wri t ten 
as fol lows, using the f i r s t two terms of the s e r i e s , 
( ^ 5 ) 
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U * L + g A* (52) 
or 
where 
' Vi * 8 13 t± " - (53) 
Solving for the center - l ine .sag, we obtain 
From equation 5 4 i t may be observed that the sag i s proport ional 
to the square root of n, the dif ference between the ac tua l curve length 
and the chord length L . 
Under the act ion of the wind, the mast moves with the wind, caus­
ing the guys on the windward side to carry more load . At the same time, 
the tension i s relaxed somewhat i n the leeward guys. I n the case of the 
leeward guys large changes i n sag accompany r e l a t i v e l y smal l mast move­
ments « I t i s a necessary prerequis i te to further a n a l y s i s of the guy 
system to be able to ca lcu la te the re laxat ion of tension i n the leeward 
guy. 
The i n i t i a l component of the tension i n the leeward guy i s 
shown i n Figure 1 4 . 
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Figure Ik I n i t i a l Hor izontal Component i n a Leeward Guy 
For a known i n i t i a l sag &i , i4± may be ca lcu la ted from Equation k6 
Referring to Figure 15, d istances a and L are shortened to a ' s 
,,a - d c and L 1 , respect ive ly . The o r i g i n a l curve length S remains ap­
proximately the same. From Equation 52a 
which may be solved for n ' . 
Figure 15 F i n a l Horizontal Component in a Leeward Guy 
3 7 
By the use of Equation 5k, the new sag A* may he computed. 
and 
T F (55) 
i 
However, the Equation for A i s more complex than necessary; a s u f f i ­
c i e n t l y exact equation, derived from Equation 5k, i s 
A - n AJ 
where 
K ±Ji+<^J- (56) 
Then 
l4c. * ( 5 7 ) 
Equations kk through 5 7 per ta in to the act ion of s ing le guys. I t 
i s necessary to study the combined ac t ion of a l l guy forces i n r e s i s t i n g 
the force of the wind a t a mast support p o i n t . The mast movement may 
then be ca lcu la ted , the maximum tensions i n the guys determined, and the 
guys designed. 
Before the wind acts on the mast, the hor izonta l components of 
i n i t i a l tension i n the guys a t any given l e v e l are equal . When a wind 
force F i s added, the i n i t i a l forces are changed (Figure 16). The h o r i ­
zontal component of: the force i n guy"A i s increased from H^ to a new 
value H A and that of guy B to Hg. I n guy C the force i s reduced from 
38 
IL to Eg. From the geometry of the force polygon, H A and Hg are deter­
mined i n terms of H^.. can be found from Equation 5 7 a f te r the mast 
movement d c i s c a l c u l a t e d . 
To design a guy, one must know i t s maximum load . Select ing guy 
A for study, the guy force 
- * ? . . 
w i l l be a maximum when s i n ^ i s maximum - ^®) a s shown i n Figure 1 6 . 
F i g u r e 16 Guy Forces With Wind on the Mast 
3 9 
Figure 17 Guy Forces With Wind Normal to the Plane 
of One Guy 
The condit ion when - ?0 i s shown i n Figure 1 7 . A study of the 
force polygon i n Figure 1 7 shows the ef fects of force F.on guys A and 
B. The e f fect on guy B i s one-half the e f fec t on guy A; the component 
of mast movement i n the d i r e c t i o n of B w i l l be one-half that i n the 
d i rec t ion of A. Figure 1 8 i l l u s t r a t e s these movements; inspect ion of 
the f igure a l s o reveals that when *p s TFO°, the maximum poss ib le move­




Figure 18 Mast Movement for Maximum Guy Force 
Point o , f i s the f i n a l pos i t ion of the mast point o * . From the 
geometry of the f i g u r e , d-r. 1.5 d A , Movement d represents the mast 
movement i n the d i r e c t i o n of the wind. 
I n Figure 1J9 i t may be seen that the hor izonta l component of 
the elongation of guy A i s 
(58) 
I n Figure 18, 
d -
5 F b 3«6 (59) 
I n order to ca lcu la te H c i t i s f i r s t necessary to f ind d Q , 
hi 
da = 4 * U0.4- , J ( 6 0 ) 
c 2 L 
The wind force F includes the hor izonta l wind react ion R on the 
mast and -the react ion induced by wind on the guys. The value R i s deter­
mined by analyzing the mast as a beam-column on r i g i d supports. I f p i s 
the wind force per un i t of guy length, the react ion from the wind on the 
guys can be found by mult iply ing p times one-half of the t o t a l length of 
a l l guys projected onto a v e r t i c a l plane perpendicular to the wind direc­
t ion • 
? L ( 6 1 ) 
Therefore, 
3 A G 
Lett ing Q ^ f v , and using the quadratic theorem, the required 
4 S r O " " • • ' " . 
length L for a mast movement d i s , from Equation 6 2 
The area A must be adequate to provide for the maximum force; 
the var iab les A and L are adjusted to develop the required force and 
mast movement. The mast may then be designed as a beam-column on r i g i d 
supports. 
To design the guys, assume s t ra igh t l i n e m a s t de f lec t ion with no 
r e l a t i v e displacement of the supports from the s t ra ight l i n e . The mast 
reactions R can then be c a l c u l a t e d . Star t ing with the top set of guys, 
k2 
the movement d a t t h i s loca t ion i s ca lculated using Equation 593 t h i s 
involves choosing a t r i a l s i z e for the top set of guys which must be 
checked l a t e r aga inst the allowable load condi t ions. The d values a t 
the other support points are then found by proport ion. With the re­
quired mast movement known, Equation 63 i s used to proportion the guys. 
I n the design of the mast, the mast must be checked against two 
c r i t e r i a . The i n d i v i d u a l leg members themselves a c t as columns between 
the i r points of l a t e r a l support, and the mast i t s e l f ac ts as a column 
between guy supports. 
The loads may be calculated by i s o l a t i n g the i n d i v i d u a l spans as 
free-bodies and ca lcu la t ing the end shears and maximum moments. Tower 
design s p e c i f i c a t i o n s require the app l ica t ion of an in te rac t ion type 
formula to the design pf the mast of the form 
The use of such sin in terac t ion formula i s a s i m p l i f i c a t i o n which 
i s conservative; the values of maximum s t ress may be considerably d i f f e r ­
ent than the equation would assume, e s p e c i a l l y i n regard to a space 
t russ composed of members of c i r c u l a r c r o s s - s e c t i o n . This l a t t e r sub­
j e c t deserves further study and experiment. 
A s a f i n a l genera l i za t ion , the legs of the mast carry the bend­
ing and the d i r e c t s t r e s s e s ; the lac ing between the legs c a r r i e s the 
shear . 
The tower design i s v i r t u a l l y complete with the design of the 
guy anchors and the mast foot ing. Design of these items, and design of 
the connections follows standard p r a c t i s e . 
*3 
I n summary, the problem of tower design and. a n a l y s i s may be 
approached i n a very general way, as per Cohen & P e r r i n (5), or res ­
t r i c t i o n s may be imposed upon the design which w i l l r e s u l t i n consider­
able s i m p l i f i c a t i o n of the a n a l y t i c a l procedures, as per Fiesenheiser ( l ) . 
Both approaches are f e a s i b l e , both are equal ly exact , both are accept­
a b l e . 
CHAPTER I I I 
PROCEDURE FOR THE COMPUTER STUDY 
When the designer begins the design of a guyed a e r i a l tower which 
must s a t i s f y cer ta in requirements as to height , antenna load, wind load , 
and i c e load, he must assume values for cer ta in var iab le factors such as 
the anchor spacing, v e r t i c a l spacing of the points of guy attachment to 
the mast, and leg spacing© 
There are few guides ava i lab le i n current l i t e r a t u r e which would 
indicate optimum values for such var iab le f a c t o r s . Study of reports on 
Other towers which have been b u i l t i n the past-does not answer the ques­
t ion as to whether these towers as b u i l t were the most economical choices 
which could have been used a t the i r f i e l d l o c a t i o n s . 
As a p r a c t i c a l measure, severa l configurations are chosen, designs 
made for each, and the choice of a f i n a l design made on the b a s i s of 
study of these few t r i a l s © The r esu l ts of the computer study described 
here in , which includes the design of 35^ separate towers, presents suf ­
f i c i e n t data for the a n a l y s i s of the ef fects of var ia t ions i n anchor 
spacing, leg spacing, and guy attachment spacing on the mast weight of 
the type of guyed a e r i a l tower assumed i n t h i s study. I n order to cover 
a considerable range of mast he ights , the dec is ion was made to study ikk 
towers 500 feet h igh , 105 towers that were 700 feet h igh , and 105 towers 
that were 900 feet h igh . I n the case of the 500 foot towers, the number 
ikk was reached by including a l l combinations composed of three d i f f e r ­
ent leg spacings, s i x arrangements of the points of attachment of the 
45 
guys to the mast, and eight d i f ferent arrangements of anchor l o c a t i o n s . 
On the b a s i s of the information found i n t h i s port ion of the study, "the 
number of guy arrangements was reduced to f i v e , and the anchor arrange­
ments to seven, for the remainder of the study. 
I t was assumed that each tower would have f i v e sets of guys. I n ­
d i v i d u a l sets of guys were spaced a t 120° allowing for three guyl ines a t 
each of the f i v e l e v e l s . Each mast was designed to support a s ix -bay 
antenna under the ac t ion of a 40 pound per square foot wind load . The 
design weight of the antenna was 18,000 pounds, the design bending mo­
ment a t the base of the antenna (the top of the mast) was 27̂,800 pound-
feet , and the design shear a t the base of the antenna was 6,550 pounds. 
The assumption was made that on spans AB and BC (Figure l ) , the 
mast would carry a hor izonta l wind pressure of 50 pounds per square 
foot on f l a t sur faces , with allowance for shape factors * For spans CD 
and DE, a 45 pound per square foot wind load was used, and for span E F , 
the wind load was reduced to 40 pounds per square foot . The wind pres­
sure was applied to one and one-half times the normal projected area 
of a l l members i n one face of the mast, which was assumed to be t r i a n ­
gular i n c ross -sec t ion (Figure 2), with s t e e l pipe used for a l l s t ruc ­
t u r a l members of the mast. Addit ional dead load allowance was made for 
supplementary mater ia l such as ladder , b o l t s , coax ia l cab les , and warn­
ing l i g h t s . ' / * ( 
I t was further assumed that the top three sets of guys would be 
connected to the outer anchors, and the bottom two sets (Figure l ) , 
connected to the inner anchor. 
k6 
The design procedure, using the Fiesenheiser approach as ex­
plained i n Chapter I I , was programmed for use on the IBM 6^0 e lec t ron ic 
computer. -Che computer was instructed to subst i tute each of the 354 
configurations into the program; the output of the program included the 
necessary data for the design of the mast and the guy l ines , including 
the se lec t ion of the necessary s i z e s of guys and s t ruc tu ra l members i n 
the mast* 
I n order to make the l a t t e r step p o s s i b l e , data on commercial 
s i z e s of wire rope and s t e e l pipe was placed i n the b a s i c data, and the 
computer was instructed to make the optimum ( l e a s t weight) se lec t ion of 
mate r ia l . The output from the computer included the numerical output of 
each equation used i n the design. j 
The design procedure • is - explained i n d e t a i l i n Appendix C i n the 
form of an example problem. 
hi 
CHA1TER I V 
DISCUSSION OF RESULTS 
The r e s u l t o f the computer program was a considerable body of 
data l i s t i n g the numerical output of the design equations. Among the 
quant i t ies to be found i n the computer output for a s ing le tower are 
such values as themaximum guy forces , the t o t a l v e r t i c a l load i n the 
mast a t each guy l e v e l , the guy s i z e s , and the leg s i z e s * A very smal l 
part of the output has been abstracted and included i n Tables 1 through 
22 . 
I n order to present the r e s u l t s g raph ica l l y , a set of curves i s 
drawn by comparing mast weight with guy arrangement and leg spacing for 
each of the anchor arrangements. This resu l ts i n a set of f igures with 
three curves on each f i g u r e ; each of the curves represents one possib le 
spacing of the l e g s . Horizontal coordinates represent guy attachment 
spacing; ordinates represent mast weight. Inspect ion of each f igure 
shows not only the arrangement which resu l ts i n the l e a s t mast weight 
for those combinations shown by the figure^ but also, shows the trend i n 
the mast weight as the*guy attachment spacing and the leg spacing i s 
v a r i e d . Since there i s one f igure for each anchor arrangement, the com­
par ison of mast weight with anchor loca t ion may be made by checking a l l 
of the f igures for a given mast height . 
F i n a l l y , a set of empir ica l equations (Chapter V) was formulated 
by comparing the trends i n the mast weight with tower height , as i n ­
fluenced by var ia t ions i n each of the parameters. These equations may 
be used itp-obtain̂  spacing, guy atach­ment spacing, and anchor spacing; since the tower heights in the study varied between 50  feet andJO© feet, the equations are recommended for use in guyed aerial tower designs wher  the tower heights vary between those levels. The empircal equations do not give exact values for the para­metrs suitable for all tower designs* The folowing asumptions wer  made in this study: that the mast cross-section was triangular, that the structural members of the mast wer  made from steel pipe, that the wind load on the mast folwed a definite patern varying from 50 pounds per square foot at the top of the mast to 40 pounds per square foot at the botm of'the mast, that five guy levels wer  used with three guys spaced 120° apart at each level, and that each mast caried a standard six-bay television antennacintilevered 103 feet above the top of the mast* In additon to the above, it should be kept in mind that the over-al economy of a guyed aerial tower instalation depends on fac­tors which wer  not included in this investigation* Some of these factors are the land area required, the quantiy of concrete in the footing and anchors, the amount of excavation for footing and anchors, variation in the number of guy levels, the problems involved in hand­ling and shipping large, heavy mast sections, and the efect of the design on the field problem of the tower erection* The equations given in Chapter V may be used as a guide so that the number of design trials may be reduced to a minum by the selec­tion of values for the leg spacing, anchor spacing, and guy atchment 
spacing which are reasonably near the f i n a l design conf igurat ion. 
With respect to future yeseareh/ experimental v e r i f i c a t i o n i s 
needed as to whether the predicted theore t ica l values of un i t s t ress 
i n the legs of the mast, and the maximum forces i n the guys, agree with 




The following empir ica l ei|uations may be used i n guyed a e r i a l 
tower design as an a i d i n choosing prel iminary t r i a l values for anchor 
spacing, leg spacing, guy attachment spacing and for estimating the 
mast weight. 
1. For determination of the anchor loca t ion (Figures 19 & 20) 
- O * $ H 
where & ~ the distance i n feet from the base of the mast 
to the anchor. 
H ~ the height i n feet from the base of the mast 
to the point of attachment on the mast of the top set 
of guys connected to that anchor. . 
2. For djeterniinatibti of the guy spacing no equation i f necessary. 
I t i s recommended that the points of guy l e v e l attachment to 
the mast be spaced e p u i l l y along the lengf&Jof' the mast. 
3. For determination of the leg spacing (Figure 21) 
where £) - the leg spacing i n feet 
L \ = the t o t a l mast height i n feet 
4. For determination of the estimated mast weight (Figure 22) 
where W - the estimated mast weight i n k ips 
i j - the t o t a l mast height i n feet 
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Figure 19 Mast Height Compared With Outer 
Distance " a 0 " for Guy Arrangement C and Masts 
of Least Weight 
400+ 
10  + 
288 
160 
200 260 360 
Mast Guy Attachment Height h for Inner 
Anchor, Feet 
Figure 20 Inner Anchor Distance " a i " for Guy 
Arrangement C and Masts of Least Weight 
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Figure 2 1 Leg Spacing Compared With Tower Height 
Figure 22 Least Mast Weight Compared With 
Mast Height 
5 5 
GRAPHIC R S ^ S E ^ p ^ 0E OUTPUT DATA 
Guy Arrangements 
A B C D E F 
C I 130 120 100 120 80 60 
C2 1 1 0 110 100 80 100 100 
C3 100 90 100 80 100 100 
ch 80 90 100 110 110 120 
C5 80 90 100 110 110 120 
Figure 23 Guy and Anchor Arrangements for 500 Foot Tower 
Figure 2h Guy Arrangement, Anchor Spacing, and Leg 
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(See Figure 23) 
Figure 25 Guy Arrangement, Anchor Spacing, and Leg 


















Leg S p a c i n g 
— A U f t 
-* • 5 f t 
— o 6 f t 
35 
B 
Guy Ar rangemen t 
(See F i g u r e 23) 
F i g u r e 26 Guy A r r a n g e m e n t , Anchor S p a c i n g , and Leg 





36 H 1 1 — I 1 1 H 
A B C D E F 
Guy Arrangement 
(See Figure 23) 
Figure 27 Guy Arrangement, Anchor Spacing, and Leg 
Spacing Compared to Mast Weight, 50  Foot Tower 
Figure 28 Guy Arrangement, Anchor Spacing, and Leg 
Spacing Compared to Mast Weight, 500 Foot Tower 
Guy Arrangement 
(See Figure 23) 
Figure 29 Guy Arrangement, Anchor Spacing, and Leg 
Spacing Compared to Mast Weight, 500 Foot Tower 
Figure 30 Guy Arrangement, Anchor Spacing, and Leg 
Spacing Compared to Mast Weight, 500 Foot Tower 
6h 
33-1 1 1 1 1 1 -+ 
A B CD E F 
Guy Arrangement 
(See Figure 23) 
Figure 31 Guy Arrangement, Anchor Spacing, and Leg 
Spacing Compared to Mast Weight, 500 Foot Tower 
6 5 
« Y I ——4- Y2 
Guy Arrangements 
A B C D E 
C I 200 1 8 0 140 120 8 0 
C2 1 6 0 1 5 0 140 140 100 
C3 140 140 140 140 140 
CU 100 120 140 150 200 
C5 100 1 1 0 140 150 200 
Figure 3 2 Guy and Anchor Arrangements for 700 Foot Tower 
(04 + 
10  + 
96 + 
92 t Mast 
88 + Weight 





68 B Guy Arrangement 
(See Figure 32) 
Figure 33 Guy Arrangement, Anchor Spacing, and Leg 
Spacing Compared to Mast Weight, 700 Foot Tower 
Guy Arrangement 
(See Figure 32) 
Figure 3h Guy Arrangement, Anchor Spacing, and Leg 
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(See Figure 32) 
Figure 35 Guy Arrangement, Anchor Spacing, and Leg 
Spacing Compared to Mast Weight, 700 Foot Tower 
64 I I — 1 +- — I H 
A B C D £ 
Guy Arrangement 
(See Figure 32) 
Figure 36 Guy Arrangement, Anchor Spacing, and Leg 




60 H 1— H 1 - 1 h 
A B C D E 
Guy Arrangement 
(See Figure 3? ) 
Figure 37 Guy Arrangement, Anchor Spacing, and Leg 
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(See Figure 32) 
Figure 38 Guy Arrangement, Anchor Spacing, and Leg 
Spacing Compared to Mast Weight, 700 Foot Tower 
Figure 39 Guy Arrangement, Anchor Spacing, and Leg 





















[•20  *|— 300 -J 
+• 
Leg Spacing 
A 6 f t 
•—+-— 8 f t 
o 10 f t 
B C 
Guy Arrangement 
(See Figure kO) 
Figure kl Guy Arrangement, Anchor Spacing, and Leg 





(See Figure 40) 
Figure 42 Guy Arrangement, Anchor Spacing, and Leg 
Spacing Compared to Mast Weight, 900 Foot Tower 
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Figure 43 Guy Arrangement, Anchor Spacing, and Leg 
Spacing Compared to Mast Weight, 900 Foot Tower 
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Figure hh Guy Arrangement, Anchor Spacing, and Leg 
Spacing Compared to Mast Weight, 900 Foot Tower 
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105-J H 1 1 1 
A 6 C D E 
Guy Arrangement 
(See F.igure ho) 
Figure 45 Guy Arrangement, Anchor Spacing, and Leg 
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- - o 10 f t 
B C 
Guy Arrangement 
(See Figure ho) 
Figure U6 Guy Arrangement, Anchor Spacing, and Leg 
















Figure k'J Guy Arrangement, Anchor Spacing, and Leg 
Spacing Compared to Mast Weight, 900 Foot Tower 
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APPENDIX 6 
AS PROGRAMMED FOR USE ON THE COMPUTER 
The boxes shown below i n the flow diagram are cross-referenced with 
the statements i n the Runeible program i n Appendix C. Numbers appear­
ing i n the flow diagram boxes refer to program statement numbers; the 
statements l i s t e d are for the operation noted i n the box. The s ta te ­
ment numbers i n boxes A through M refer to Part 1 of the Runeible pro-
, gram. 
Appendix D contains a key l i s t of the var iab les i n the Runeible 
program. 
Based on assumed l oca t ion 
of anchors and points of 




1 - 1 2 
• B : 
Compute Length of 
Diagonal Members i n 
Mast 
13 
Based on .assumed leg 
spacing and lay -out of 
mast 
83 
Compute Wind Load Per 
Linear Foot Of Mast 




17 - 21 
E 
Compute Mast Reactions 
And Bending rMoments 
I n Mast 
22 - 65 
Based on assumed member 
s i z e s / wind load pat tern , 
and shape factors 
Based on standard approach 
to moment - d i s t r i b u t i o n 
Based on moment d i s t r i b u t i o n 
applied J-bo continuous beam 
on upyieiLding! supports with 
no a x i a l load 
6% 
F 
Choose pipe s i z e 
for diagonal members 
1 
67- • lh i 
: Compiute required mast 
movement a t a l l l e v e l s 
75 - 76 
Diagonal members r e s i s t shear 
i n the mast; programs loops 
back to box C u n t i l proper s i z e 
i s chosen 
Based on assumed s i z e for top 
set of; guys> and s t ra igh t 
l i n e mast t i l t I under wind load 
H 
Choose guy s i z e s 
77 - 102 
Choose s i z e s that w i l l permit 
correct amount of movement a t 
each guy l e v e l on the mast; 
program loops back to box .A 
u n t i l requirement i s met 
85 
Compute hor izonta l 
component of leeward 
guy forced 
103-106 
Compute hor izonta l component 
of windward guy force 
108 
K 
Compute v e r t i c a l component 
i n windward guys 
109 
Computes remaining incre ­
ment of i n i t i a l tension 
Wind load p lus Remaining 
increment of i n i t i a l tension 





1 1 0 
M 
Cheek guy s i z e against maximum 
force to comply with safety factor 
1 1 1 - 1 1 2 
N 
Compute dead loads 
for a l l mast elements 
1 - 4 
Combine hor izonta l and 
v e r t i c a l components 
Program loops back to box A 
i f safety factor -'not • adequate 
The statement numbers i n boxes 
N through R refer to Part 2 of 
the Runeible program 
Based on assumedsizes for 




Choose leg s i z e 
a t top of mast 
5-9 J 
Check assumed s i z e of worst-
loaded leg ; leg acts as a 
columno Program loops back 
to box H u n t i l adequate s i z e 
i s chosen 
Check mast as column 
between guy l e v e l s 
10 - 26 
Program loops back to box ,N 
u n t i l adequate leg s i z e i s 
furnished 
Q 
Repeat leg check and 
mast check a t each, 
guy l e v e l 





FOR • | 
GUYED AERIAL TOWER DESIGN 
RUNCIBLE PROGRAM FOR 
GUYED AERIAL TOWER DESIGN 
Part 1 
READ F 
CIO Z. C5 F 
C6 Z C l S C2 S C3 S Ck S CIO F 
C7 Z C6 M C l F 
C8 Z C7 M C2 F 
C9 Z C8 M C3 F 
Y3 Z Y l S Y2 F 
11KI1K8K1K12K F 
Y5 Z Y3 I F 11 U 11 F 
Y3 Z Y l I F 11 U 1 1 F 
YI1 Z Q20EK L L C L I 1 M 2RR X 
L C L I 1 M 2RRR S LY3 X Y3 RQ F 
Y3 Z Y5 F 
Y13 Z Q20EK 25 S LY4 X Yk RQ F 
Yl4 Z 15 J X LLLY13 S Y4 R X 
Y125R S L IOJ X Y126RR F 
Y15 z L 1 3 J 5 X Y14R D 15J F 
Y16 Z L 1 2 J X Y15R D 1 3 J 5 F 
Y31 Z Yl4 X C l X C l D 12J F 
Y32 Z Yl4 X C2 X C2 D 12 J F 
Y33 Z Y15 X C3 X C3 D 12J F 
Flow diagram 

















Flow diagram box 
20 Y3k Z Y15 X Qk X C4 D 12 J F 
21 Y35 Z Yl6 X CIO X CIO D 12J F 11 
22 YkO Z Y127 M Y31R F E 
23 Ykl Z MLLY31 M Y32R D 2JR F i t 
2k Yk2 Z MLLY32 M Y33R D 2JR F 
25 Y43 Z MLLY33 M Y34-R D 2JR F « 
26 Y44 Z MLLY34 M Y34R D 2JR F V 
27 Y45 Z Y44 D 2 J F 11 
28 Y46 Z Y35 D 2 J F i t 
29 , Y47 Z Y43 D 2 J F i t 
30 YkQ Z Y42 D 2 J F 11 
31 Y49 Z Y4l D 2 J F 
11 
32 Y50 Z Y40 D 2 J F i t 
33 Y51 Z LY47 S Y46R 3) 2 J F 11 
3^ Y52 Z LY48 X Y45 R D 2 J F 11 
35 Y53 Z LY49 S YV?R D 2 J F 11 
36 Y54 Z LY50 S Y48R D 2 J F t i 
37 Y55 Z MY51 D 2 J F 
t i 
38 Y56 Z MY45 D 2 J , F 11 
39 Y57 Z MY52 D 2 J F 11 
kO: Y58 Z MY53 D 2 J F n 
kl Y59 Z MY54 D 2 J F t i 
k2 Y60 Z MY49 D 2 J F i t 
h3 Y6l Z LY60 S Y58R D 2 J F E 
kh Y62 Z LY59 S Y57R D 2 J F n 
9 2 
4 5 Y 6 3 z L Y 5 8 S Y55R D 2 J 
46 Y64 z L Y 5 7 S Y 5 6 R D 2J 
47 Y 6 5 Z MY64 D 2 J 
48 Y66 Z M Y 5 5 D 2 J 
49 Y 6 7 Z M Y 6 3 D 2 J 
5 0 Y68 Z M Y 6 2 D 2 J 
5 1 Y 6 9 Z MY61 D 2 J 
5 2 Y 7 0 Z M Y 5 9 D 2 J 
5 3 Y 7 1 z L Y 6 7 S Y66R D 2J 
5 4 Y 7 2 Z £Y68nS Y 6 5 R . 9 2J j ; ; , 
5 5 Y73 z L Y 6 9 S Y 6 7 R D 2 J 
5 6 Y74 Z L Y 7 0 S Y68R D 2J 
5 7 Y 1 7 Z Y 3 2 M Y 4 l S Y 4 8 M Y54 
S Y58 M Y 6 l S Y68 M Y 7 4 
5 8 Y18 Z Y33 M Y 4 2 S Y 4 7 M Y53 
s Y57 M Y 6 2 s Y 6 7 M Y73 
5 9 Y 1 9 z Y34 M Y43 S Y45 M Y 5 2 
S Y55 M Y 6 3 S Y 6 5 M Y 7 2 
6 0 Y20 Z Y35 M Y44 S Y46 M Y51 
s Y 5 6 M Y64 S Y66 m Y 7 1 
61 Y21 Z Y128 S LY14 X C l D 2JR 
S L L Y 1 2 7 M Y 1 7 R D C1R 
6 2 Y22 Z L L Y 1 4 X C1R D 2JR S L Y 1 4 
X C2 D 2JR S LLY17 M Y18R D C2R 































Flow diagram box 
Y23 Z LY15 X C4 D 2JR S LY14 X 
C2 D 2JR S LLY18 M Y19R D C3B 
S LLY18 M Y17R D C2R F E 
Y2k Z LY15 X C4 D 2JR S LY15 
X C3 D 2JR S LLY19 M Y20R D 
C4R S LLY19 M Y18R D C3R F tt 
Y25 Z LY16 X CIO D 2JR S LY15 
X Ch © 2JR "S LY20 D C10R S 
LLY20 M Y19R D C4R F " 
Y6 Z 8B2 X Y13 B L17B3 M 
L485BM3 X LLlhhJ X Y13 S Y13R 
D LCI15 X CI15RRRR F F 
JUMP TO lh IF C I l ? W Y6 F " 
115 Z 115 S 1 F " 
116 Z 116 S 1 F 
117 Z 117 S I F " 
118 Z 118 S 1 F 
JUMP TO lh F " 
BYPASS F " 
Y26 Z LLY21 S 1*40J X CI11 X 
Y8RR X Y8R D LI5B6 X CI12R F G 
F " 
17 Z 11 F H 
18 Z 21 / F » 
19 Z 31 F »» 
9k 
Flow diagram box 
80 110 Z hi F H 
81 Y I 1 Z LCLI1M20RR X Y26 D 06 F " 
82 O • 0 o 
83 JUMP TO 97 I F H U 26 F " 
84 Y7 Z C I 7 X 40J F " 
85 YLI1S10R Z LLYLI1M5RR S LY7 
X LYLIBCL8KP11 X LYtiIlML8RR 
D LCI8 X 15B6R F 
86 JUMP TO 1G>3 I F 0135 W AHtf l lR 
M YLI1S10RR F " 
87 JUMP TO 90 I F f L I l S l O R W Y I 1 F 
88 Y I 1 Z ALLYI1R M YLI1S10BR F " 
89 JUMP TO 1 F " 
90 17 Z 17 S 1 F " 
91 18 Z 1 8 S 1 F " 
92 19 Z 19 S 1 F 
93 1 1 0 Z 1 1 0 S 1 F " 
9h JUMP TO 84 F 11 
95 • ••• 
96 • • • 0 
97 17 Z 1 1 1 F H 
98 1 8 Z 1 1 2 F " 
99 19 z 113 F " 
100 - 1 1 0 Z 1 1 4 F 
95 
Flow diagram box 
101 Y5 Z Y3 F H 
102 Y3 Z YI F " 
103 YLI1S15R Z LLGI10R X LYJCI1 
ML8RR X LYLI1ML8RRR D 64©3 F I 
104 . . . . 
105 Y36 Z Y26 F 11 
106 YLI1S20R Z L6331 X Y3 B (̂ OEKM* 
Y3 X CI10 X CI10 X YLI1ML8R X 
YLI1ML8RR &MA59&m6R t YLI1 
S 10RR B LY3 X CI10 X CHORQ ) F 
107 1 ; s J y : > ' > , 
108 YI.11S25R Z LYLI1S20RR S 
I.LI15BM2R X LYLELM5R S LY7 X 
YLI1M18RRRR F J 
109 YLI1S30R Z I.LCLI1M20R X 
YLI1S25RR D Y5R S LCI10 X 
YLI1ML81 D 2JR F K 
110 YLI1S35R Z Q20EK LYLI1S25R 
X YLI1S25RR S LYLXLS30R X 
Y1I1S30RR Q F L, 
111 YLI1S40R Z LYLI1S35RR B GI9 F M 
112 JUMP TO 1 FF " 
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Tke. program,was d iv ided i n t o two p a r t s because of i t s 











P a r t 2 
READ 
Y3 Z Y5 
Y71 Z L500JR S L60J X CI6R 
S UXk S Y13R X 0118 X 12 JR 
YT2 Z L500JR S L60J X CI22R 
S UXk S Y13R X CI18 X 12JR 
Y73 Z 0J866 X Yk 
Y[k Z Y127 D Y73 
Y75 Z LC6 X Y46 D Y3R S LCI14 
X Y8 D 2JR 
Y76 Z 17B3 M L1746J D CI3 X 
CI3R 
YTT Z LYfk S Y75 S 6000JR D Y76 
Y78 Z Yk6 S LY21 S LCI11 X 
Y8 X 40JRR 
Y79 Z LG6 X Y78 D Y3R S 
LCI14 X Y8 D 2JR 
Y80 Z Y79 s Y79 s Y75 s 18B3 
Y8l Z 17B3 M 1I.292BM2 X Gl X 
C1R D LYk X YkW 
Y82 Z LY80 D L3J X CI5 X Y81RR 
S LYjh D 1X315 X 2B4RR 
Flow diagram box 
F N 









Flow diagram box 
15 JUMP TO 21 I F CI5 W Y77 F P 
16 13 Z 13 S 1 F ' ' . • " 
17 IK Z IK S I F 
18 15 Z 15 S 1 F " 
19 16 Z 16 S 1 F " 
20 JUMP TO 3 F 11 
21 JUMP TO 27 IF 1J W Y82 F " 
22 13 Z 13 S 1 F " 
23 IK Z IK S I F 
2K 15 Z 15 S I F " 
25 16 Z 16 S 1 F " 
26 JUMP TO 3 F " 
27 Y83 Z Y17 D Y73 F Q 
28 Y84 Z L G l X Y71R D 6©J F " 
29 Y85 Z LC7 X YK7 D Y3R S 
LGI10 X Y9 D 2JE F " 
30 Y86 Z 6B3 S Y75 F 
31 Y87 Z LY83 S YGK S Y85 S l 
. J Y86R D Y76 F " 
32 Y88 Z Y47 S LY22 S LCI7 X 
KOJ X Y9RR F " 
33 Y89 Z LC7 X Y88 D Y3R S LGI10 
X Y9 D 2JB F " 
3K Y90 Z Y80 S Y89 S Y89 S Y85 
S L01 X Y 7 1 B 20JE F " 
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Flow diagram box 
S LY* 33 D LCI5 X 2B4RR F 11 
37 JUMP TO 43 I F C I 5 W Y87 F t i 
38 13 z 13 S I F 
39 14 Z Ik S 1 F « 
ko 15 z 15 S 1 F t t 
kl 16 Z 16 S 1 F t i 
K2 JUMP TO 3 F t t 
43 JUMP TO 49 I F I J W Y92 F f> 
kk 13 z 13 S 1 F t t 
K5 14 Z Ik S 1 F 11 
K6 15 z 15 S I F 
kl 16 Z 16 S I F t t 
W JUMP TO 3 F n 
49 Y93 z Y18 D Y73 F t t 
50 Y$k Z Y8K S Y85 S Y86 F t t 
51 Y95 Z LC2 X Y71R D 60J F 11 
52 Y96 Z LC8 X YkS D Y3R S LCI IO 
X YIO D 2JR F 
53 Y97 z LY93 S Y9K s Y95 S 
Y 96R D Y?6 F 
5K Y98 z YkQ S LY23 S L C I 7 X 
kOJ X YIORR F 
35 Y91 Z 17B3 M U2S2S>m X C2 X 
C2R © i iY ^ x xkm F Q 
36 Y92 Z LY90 D L 3 J X C I 5 X Y91BR 
Flow diagram box 
55 Y99 Z LC8 X Y98 D Y3R S LCI10 
X n o D 2JR F ft 
56 Y100 z Y90 S Y99 S Y99 s Y96 
S LC2 X Y71 D 20JR F 1  57 Y 1 0 1 X 17B3 M LL292BJ© X C3 
X C3B D LY4 X Y4RR F it 58 Y102 Z LY100 D L 3 J X 015 X 
Y101RR S LY93 D L0I5 X 2B4BR F n 
59 JUMP TO 65 I F C I5 W Y97 F 1  60 13 z 13 S I F 1  61 14 Z Ik S 1 F it 62 15 z 15 s 1 F » 
63 16 z 16 S 1 F 1  64 JUMP TO 3 F 1  65 JUMP TO 71 I F 1 J W Y102 F it 66 13 z 13 s 1 F it 67 1 4 Z 1 4 S 1 F 1  68 15 z 15 S 1 F it 69 16 z 16 S 1 F v 1  70 JUMP TO 3 F it 71 Y103 Z Y19 D Y73 / : F it 72 Y104 Z Y94 s Y95 s Y96 F ti 73 Y105 Z C3 X Y71 D igOJ F ti 7^ Y106 Z LC9 X Y49 D Y1R S 
LCI10 X Y l l D 2JR F it 
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Y107 Z 17B3 M L1746J D CI19 
X CI19R 
Y108 Z LY103 S Y104 S Y105 
S Y106R D Y107 
Y109 Z Y49 S LY24 S L C I 7 X 
40J X Y11RR 
Y110 Z LC9 X Y109 D Y1R S 
LCI10 X Y l l D 2JR 
Y l l l Z Y100 S Y110 S Y110 S 
Y106 S LC3 X Y71 D 20JR 
Y112 Z 17B3 M LL292BM2 X C4 
X C4 D LY4 X Y4RR 
Y113 Z LY111 D L 3 J X CI21 X 
Y112RR S LY103 D LCI21 X 2B4RR 
JUMP TO 88 IF CI21 W Y108 
119 z 119 SI 
120 Z 120 SI 
121 Z 121 S 1 
122 Z 122 S 1 
JUMP TO 3 • 
IW TO 94 IF 1JI ^113 " -
119 z 119 S I 
120 Z 120{S;l\ 
121 Z 121 S I 
















Flow diagram box 
93 JUMP TO 3 F Q 
9h Y l l 4 Z Y20 D Y73 F " 
95 Y115 Z YlOh S Y105 S Y106 F > 
96 Y 1 1 6 Z C4 Y72 D 60J F M 
97 tL17 Z LC5 X Y50 D Y1R S L C I 1 0 
X Y12 D 2JR F 1 1 
98 Y118 Z L Y 1 1 4 S Y 1 1 5 S Y 1 1 6 
S Y117R D Y107 F n 
99 mi9 'Z Y501 S LY25 'S: H2I5 X 
kOJ X Y12RR F " 
100 Y120 Z:LC5 X Y119 D Y1R S . 
L C I 1 0 X Y12 D 2JR F " 
1 0 1 Y 1 2 1 Z Y l l l S Y120 S Y120 S 
y117 S LC4 X Y72 D 20JR F 
102 Y 1 2 2 Z 17B3 M LL292BM2 X C5 
X C5R D LYh X YhBR F " 
103 Y123 Z L Y 1 2 1 D L3J X C I 2 1 X 
Y122RR S L Y 1 1 4 D L C I 2 1 X 2B4ER F " 
104 JUMP TO 1 1 0 I F C I 2 1 W Y 1 1 8 F 
105 119 Z 119 S L F u 
106 120 Z 120 S 1 F " 
107 1 2 1 Z 1 2 1 S 1 F 
108 122 Z 122 S 1 F " 
109 JUMP TO 3 F " 
1 1 0 JUMP TO 116 I F I J W Y123 F " 
102 
Flow diagram box 
1 1 1 119 Z 119 S I F Q 
112 120 Z 120 & 1 F 11 
113 1 2 1 Z 1 2 1 S 1 \ F " 
1 1 4 , 122 Z 122 S 1 F 1 1 
1 1 5 JUMP TO 3 F " 
1 1 6 Y124 Z LLG6 X 6BM1 X CI18R X 
LY13 S Ykm S L 3 J X CI6 X L C I 
S C2 S C3RR S L 3 J X CI22 X LC4 
S C5RR F R 
1 1 7 JUMP TO 1 FF 
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APPENDIX D 
KEY L I S T OF VARIABLES FOR 
RUNCXBLE PROGRAM 
KEY L IST OF VARIABLES FOR RUNCIBLE PROGRAM 
I n the key l i s t which follows: the bas ic data must be entered 
i n the program i n a l o g i c a l sequence. For example, G i l , C 2 1 , C31> 
and Chi are values which per ta in to the same s i z e of wire rope. 
Y l Inner anchor spacing f t 
Y2 Outer anchor from inner anchor f t 
Y3 Y l p lus Y2 f t 
Yh Leg spacing f t 
Y5 Temporary storage 
Y6 Required area for diagonal sq i n 
Y7 Wind force per un i t length of guy l b s / f t 
Y8 Length guy A f t 
Y9 Length guy B f t 
Y10 Length guy C f t 
Y l l Length guy D f t 
Y12 Length guy E 
Y13 Length of diagonal f t 
Y14 Wind load per f t , G l & C2 l b s / f t 
Y15 Wind load*per ft> C3 & Ch l b s / f t 
Y l6 Wind load per f t , C5 l b s / f t 
Y17 Bending moment a t B lb f t 
Y l 8 Bending moment ;at C l b f t 
Y19 Bending moment a t D lb f t 
Y20 Bending moment a t E lb f t 
Y21 Reaction a t A l b s 
3.05 
Y22 Reaction a t B lbs 
Y23 Reaction a t C lbs 
Y2k Reaction a t D lbs 
Y25 Reaction a t £ lbs 
Y26 Required mast movement a t A f t 
Y27 Required mast movement a t B f t 
Y28 Required mast movement a t C f t 
Y29 Required mast movement at D f t 
Y30 Required mast movement a t E f t 
Y31 Fixed end moment A-B lb f t 
Y32 Fixed end moment B-C l b f t 
Y33 Fixed end moment G-B j l b f t 
Y34 Fixed end moment B - E - l b f t 
Y35 Fixed end moment E - F ' l b f t 
Y36 Actual mast movement a t A f t 
Y37 Actual mast movement a t B f t 
Y38 Actual mast movement a t G f t 
Y39 Actual mast movement a t B f t 
Yl*0 Actua l mast movement a t E f t 
Y4l I n i t i a l sag A f t 
Y42 I n i t i a l sag B f t 
Y43 I n i t i a l sag G f t 
YMr I n i t i a l sag B f t 
Y45 I n i t i a l sag E f t 
Y46 Horizontal component of guy 
force i n leeward guy A lbs 
Horizontal component of guy-
force i n leeward guy B 
Horizontal component of guy 
force i n leeward guy C 
Horizontal component of guy 
force i n leeward guy D 
Horizontal component of guy 
f o r c e , i n leewaird guy E ; 
Horizontal component of 
maximum tension A 1 
Horizontal component of ; 
maxImum tension B / ( 
Horizontal component of 
maximum tension C 
Horizontal component of 
maximum tension D 
Horizontal component of 
maximum tension E 
V e r t i c a l component of 
maximum tension A 
V e r t i c a l component of 
maximum tension B 
V e r t i c a l component of 
maximum tension G 
V e r t i c a l component of 
maximum tension D 
Y60 V e r t i c a l component of 
maximum tension E l b s 
Y6l Maximum tension guy A lbs 
Y62 Maximum tension guy B l b s 
Y63 Maximum tension guy C l b s 
Y64 Maximum tension guy B l b s 
Y65 Maximum tension guy E l bs 
Y66 Safety factor A 
Y67 Safety factor B 
Y68 Safety factor C 
Y69 Safety factor B 
Y7Q Safety factor E 
Y J 1 Bead l o a d / 01, C 2 , C3 V lbs/20 f t 
Y72 Bead load , 04, 05 / , lbs/20 f t 
Y73 E f fec t ive depth of mast f t 
TJK Maximum compression i n one 
leg due to wind A l bs 
Y75 Vertical;component of guy 
tension i n leeward guy A l bs 
Y76 Allowable s t ress per leg p s i 
Y77 Required area per leg sq i n 
Y78 Horizontal component of guy 
tension i n windward guy A l bs 
Y79 V e r t i c a l component A l bs 
Y80 Tota l compression i n mast a t A l bs 
Y8l Allowable mast s t ress p s i 
Spec i f i ca t ion check A 
Maximum;-eentpresf £OQ i n one 
leg due to wind B lbs 
Bead load) j one l e g / A ; : l bs 
V e r t i c a l component of guy 
tension i n leeward guy B lbs 
Bead load , one l eg , A-B lbs 
Required area per leg sq i n 
Horizontal component of guy 
tension i n windward guy B lbs 
V e r t i c a l component B lbs 
Tota l compression i n mast a t B lbs 
Allowable s t ress i n mast a t B p s i 
Speci f icat ion .check B 
Maximum compression i n one 
leg due to wind C lbs 
lead load , one l e g , B lbs 
Bead load , one l eg , B-G l b s 
V e r t i c a l component of guy 
tension i n leeward guy C lbs 
Required area per leg sq i n 
Horizontal component of guy 
tension i n windward guy C l b s 
V e r t i c a l component G lbs 
Tota l compression i n mast a t G lbs 
Allowable s t ress i n mast a t C p s i 
S p e c i f i c a t i o n check 
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Y103 Maximum compression i n one 
leg due to wind D l b s 
Y104 Dead load, one leg , 0 l b s 
Y105 Dead load , one l e g , 0-D lbs 
Y106 V e r t i c a l component of guy-
tension i n leeward guy D lbs 
Y107 Allowable s t ress i n leg p s i 
Y108 Required area per leg sq i n 
Y109 Horizontal component of guy 
tension i n windward guy Beg; l bs 
Y 1 1 0 V e r t i c a l component D lbs 
Y l l l Tota l compression i n mast a t D l b s 
Y 1 1 2 Allowable s t ress i n mast a t D p s i 
Y113 Spec i f i ca t ion check 
Y 1 1 4 Maximum compression i n one 
leg due to wind E lbs 
Y115 Dead load , one l e g , B , l b s 
Y 1 1 6 Dead load , one l e g , D^E l b s 
Y117 V e r t i c a l component of guy 
tension i n leeward guy E lbs 
Y 1 1 8 Required area per leg sq i n 
Y119 Horizontal component of guy 
tension i n windward guy E lbs 
Y120 V e r t i c a l component E lbs 
Y 1 2 1 Tota l compression i n maat a t E lbs 
Y122 Allowable s t ress i n mast a t E p s i 
10 
Y123 Spec i f i ca t ion check 
Y124 Tota l weight of mast l h s 
Y125 Assumed diameter of diagonal f t 
Y126 Assumed diameter of legs f t 
Y127 Bending moment a t "base of 
antenna l b f t 
Y128 Shear a t base of antenna lbs 
Y129 Weight of antenna lbs 
C l A-B f t 
C2 B-C f t 
03 C-B f t 
Qk D-E f t 
C5 E-F f t 
C 1 1 - C 2 0 Wire rope diameter i n 
C21-C30 Wire rope area sq. i n 
C31-C40 Wire rope breaking load l b s 
C41-C50 Wire rope weight l b s / f t C51-G71 Pipe radius of gyration^ i n C72-C92 Pipe diameter f t 
C93-C113 Pipe area ; sq. i n 
C l l l . -
C134 Pipe weight l b s / f t 13 Pipe V legs G1*.C31 i n 
Ik Pipe V ; legs C 1 - C 3 f t 
15 Pipe "A" legs C3>C3 : sq. i n 
16 Pipe weight legs C 1 - C 3 l b s / f t 
17 Wire ropie "d" f t 
18 Wire rope S*A" sq i n 
19 Wire rope breaking load lbs 
110 Wire rope weight l b s / f t 
i l l Top guy "d" [*\ i n 
112 Top guy "A" sq i n 
113 Top guy breaking load lbs 
nk 
•Y 
Top guy weight " v : l b s / f t 
115 diagonal "r" i n 
116 Diagonal "d" f t 
117 Diagonal "A" sq i n 
118 Diagonal weight l b s / f t 
119 Pipe "r" legs Ok-05 i n 
120 Pipe "d" legs Ck-05 f t 
121 Pipe "A" legs C4-C5 sq i n 
122 Pipe weight legs C4-C5 l b s / f t 
1 1 2 
APPENDIX E 
DESIGN EXAMPLE ABSTRACTED PROM 
THE COMPUTER STUDY 
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DESIGN EXAMPLE ABSTRACTED FROM 
THE COMPUTER STUDY 
The design procedure employed i n t h i s invest iga t ion w i l l be 
demonstrated i n the following design example taken from the computer 
program. This p a r t i c u l a r configurat ion was that of a guyed a e r i a l 
tower 500 feet h igh , with f i v e sets of guys. The guy anchors were 
240 and 500 feet from the base of the mast. Guys were attached to 
the mast a t l e v e l s 100, 200, 300,400, and 500 feet above the base. 
The mast was designed to support a standard s ix -bay antenna 
u n d e r the a c t i o n of a for ty p s f w i n d . The w e i g h t of the a n t e n n a was 
18,000 pounds, the design bending moment was 275*000 pound-feet, and 
the design shear was 7*000 pounds. The t o t a l height of the mast p lus 
antenna was 603 feet* 
The assumption was made that from ground l e v e l to an e levat ion 
of 100 feet the mast would r e s i s t a hor izonta l wind pressure of 40 
psf on f l a t surfaces (with proper allowance for shape factor to other 
shapes) . From the 100 foot l e v e l to the 300 foot l e v e l a 45 p s f wind 
load was assumed, and from an e levat ion of 300 feet to an e levat ion of 
500 feet a 50 ps f wind pressure was used (3). 
Tof ca lcu la te the wind loads the diagonal members; were assumed to 
be 0.198 feet i n diameter, and the legs were assumed to be 0.375 feet 
i n diameter. These dimensions were assumed to be constant over the 
length of the mast. 
The mast was t r iangular i n c ross -sec t ion with the legs spaced f i v e 
feet center - to-center . The wind pressure was applied to one and one-half 
Ilk 
times the normal projected area of a l l members i n one face ( 2 ) , S ta r t ­
ing from the bottom of the tower, the wind loads were 7 3 * 6 » 8 2 « 8 , and 
9 2 . 1 pounds per l i n e a r foot of tower. 
The hor izonta l react ions were found by considering the mast as 
a continuous beam over unyielding supports, with the computation per­
formed using moment - d i s t r i b u t i o n with constant I for a l l spans, and 
with no a x i a l load effect© 
A check of t h i s case using moment * d i s t r i b u t i o n factors and 
carry-over factors modified to account for the a x i a l load and chang­
ing moment of i n e r t i a as suggested by N i les and Newell ( 6 ) , shows that 
the f i n a l moments d i f f e r by a neg l ig ib le amount© The L / j r a t i o s , F i g ­
ure 3 , f a l l i n the range 0 © 5 6 to 0 « 8 l . The curves for s t i f f n e s s fac ­
tor coe f f i c ien t and carry-over factor vary only s l i g h t l y i n t h i s range; 
the e f fect on the d i s t r i b u t i o n factors and carry-over factors i s n e g l i ­
g i b l e . 
The react ions were (Figure l ) 
£ ^ - 1 2 > > ICO l b s 
U c - %\ ooo " 
= zoo V . 
with guy l e v e l "a" a t the top and reading down. 
The bending moments from the moment d i s t r i b u t i o n so lu t ion were 
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The mast movement a t each guy l e v e l was calculated from 
Equation 59 
3 AS 
Where R was the react ion , p the wind force per uni t length of guy, L 
the length of the guy, A i t s c r o s s - s e c t i o n a l area , and E the modulus 
of e l a s t i c i t y of the guy© 
At the 500 f(lot l e v e l the movement "d" using 3/4 inch ga lva­
nized bridge strand was 2*07 f ee t . The mast movement required a t the 
other l e v e l s was ca lculated by using s i m i l a r t r i a n g l e s ; i n order for 
the mast to remain s t ra ight the following values were required 
Ac * U Z 4 « 
The commercial s i z e s of guy strand which most "nearly" produced 
s t ra ight l i n e mast de f lec t ion were l l / l 6 , 1 1 / 1 6 , 5/8, andl l l / l 6 begin­
ning a t l e v e l b and moving down. The exact movement needed could have 
been obtained by ad j u s t i n g , t h e , lengths of the guys; such a step was un­
necessary for the inves t iga t ion conducted i n the study s ince i n theory 
1 1 6 
the guy area could be evaluated a t any; required magnitude, S t ra ight -
l i n e de f lec t ion of the points of attachment of the guys to the mast i s 
assumed throughout the study* 
An i n i t i a l tension of 8,000 pounds was assumed for the force i n 
the guyl ines* The i n i t i a l sag i s ca lcula ted from Equation k6 as f o l -
lows: 
where w i s the weight of the guy i n pounds per foot , L i s the length of 
the guy. "a" i s the distance from the base of the mast to the guy anchor, 
and H i s the hor izonta l ccanponent of the i n i t i a l tens ion . 
The hor izonta l component H n on the leeward guy under f u l l wind 
load was ca lculated using Equation 5 7 
The maximum hor izonta l component i n the worst loaded guy a t each 
l e v e l was ca lculated from the Equation (Figure 1 7 ) 
tic +• tiuJ 
The maximum hor izonta l components were 
H a , ' h i 2̂0 tks 
U b * 1r.3 s zoo u 
i i j - ' iO t 4 CO " 
117 
The v e r t i c a l component a t the mast i n the worst loaded guy a t 
each l e v e l was ca lculated from Equation hj9 where h was the height 
above ground of the point of guy attachment to the mast. 
These were 
Vfc * t o j ° i o o 
tf0 = &{ Boo •« 
The t o t a l maximum guy force a t the mast was ca lcu la ted using the 
Pythagorean theorem, and these values were 
" " • ' //, " 
The mast was checked against two c r i t e r i a . Each i n d i v i d u a l 
leg member was checked as a column with regard to i t s maximum load and 
the three- leg mast was considered as a column between guy l e v e l s by 
using the AISC interact ion, , 
1 1 8 
THE moment a t the top of the mast was 2 7 5 , 0 0 0 pound feet© The 
maximum compression i n one leg due to the moment was found by summing 
moments around an a x i s through the other two legs and was 
• W , 4,33 ' 
The dead load a t t h i s l e v e l was l / 3 of the weight of the antenna 
or 6 , 0 0 0 pounds. THE v e r t i c a l component of the guy tension was added 
to the compression due to bending moment and the dead load . THE r e s u l t ­
ing compression force i n the leeward leg was 7 0 , 1 0 0 pounds. 
F ive inch standard pipe was assumed for the legs a t t h i s l e v e l . 
The allowable s t ress was computed from the equation 
The area furnished by the pipe was 4 . 3 square inches . 
The mast was checked as a column from A to B (Figure l ) . The 
radius of gyrat ion for a t r iangular sect ion may be computed by mul t ip ly ­
ing the leg spacing by 0 . 4 0 8 . I n t h i s ease the radius of gyrat ion was 
2 . 0 4 f e e t . The allowable s t ress for the mast as a column was computed 
i n the same manner as the allowable s t ress for a l e g . The c r i t i c a l 
wind d i r e c t i o n w i l l e x i s t when PIN\ $ (Figure 16 ) equals one-hal f , 
and the hor izonta l component of the guy force i s , by inspect ion of the 
f igure ' -
THE two windward guys carry equal l o a d s . The v e r t i c a l component i n each 
was 1 5 » 4 6 2 pounds. 
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The t o t a l compression i n the mast a t the top l e v e l consisted of 
the v e r t i c a l components i n a l l three; guys p lus the weight of the an­
tenna; t h i s amount was 49*535 pounds. This must s a t i s f y the c r i t e r i a 
(RETMA TR 119, Spec i f ica t ions For Guyed A e r i a l Towers) that 
# ^ 1 ( 7 ) 
The assumed s i z e (5 inch) was s a t i s f a c t o r y . 
The mast was checked a t each of the other l e v e l s i n the same 
fashion as above. F i n a l l y , the diagonal members were designed to carry 
the maximum shear i n the mast, and the mast weight was computed. This 




OUTPUT DATA FROM COMPUTER PROGRAM 
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Table 1 
Tower Data For Figure 21 
Guy Point Guy Size Maximum Length Maximum Leg Size 
Arrangement i n . Tension Load in . 
lbs lbs 
a 3A 3̂,275 a-b 69,824 5 EH 
b 11/16 22,558 b-c 114,799 " 
A c 5/8 12,718 c-d 141,824 
d 5/8 9,697 d-e 176,953 3 DEH 
e 5/8 8,223 e - f 196,534 
Mast Weight 41.50 kips Leg Spacing 4 f t 
a 3/4 34,925 a-b 70,793 3 DEH 
b 11/16 23,625 b-c 116,825 
A c 5/8 13,446 c-d 144,354 
d 5/8 10,189 d-e 180,394 
e 5/8 8,666 e - f 200,860 " 
Mast Weight 41.08 kips Leg Spacing 5 f t 
a 3/4 35,604 a-b 71,804 5 
b ll/l6 24,738 b-c 118,288 " 
A c 5/8 14,207 c-d 145,794 
d 5/8 10,703 d-e 182,283 3 DEH 
e 5/8 9,238 e - f 203,673 
Mast Weight 38.95 kips Leg Spacing 6 f t 
Table 1 (Continued) 
Tower Data For Figure 21 
Guy Point Guy Size Maximum Length Maximum Leg Size 








3 A 33,603 11/6 22.165 5/8 13,444 5/8 9,986 5/8 9,357 
Mast Weight 39*63 kips 
a-b 68,824 b-c 111,822 c-d 139,405 d-e 175,949 e- f 199,543 
Leg Spacing 4 f t 
6 1  







3A 3̂,199 11/6 23,204 5/8 14,205 5/8 10,488 
5/8 9,863 
Mast Weight 41.08 kips 
a-b 69,712 b-c 114,424 c-d 143,176 
d-e 181,289 e-f 205,969 
Leg Spacing 5 f t 







3/4 34,821 11/6 24,288 5/8 15,019 5/8 11,013 5/8 10,391 
Mast Weight 39*19 kips 
a-b 70,636 b-c 115,859 c-d 144,657 d-e 183,448 e - f 209,261 
Leg Spacing 6 f t 
5 1  3 DEH i< 
Table 1 (Continued) 
Tower Data For Figure 21 
Guy Point Guy Size Maximum Length Maximum Leg Size 
Arrangement in . Tension Load in . 
lbs lbs 
a z/k 32,422 a-b 67,065 6 
b 5/8 20,234 b-c 106,144 
C c 5/8 13,872 c-d 134,106 
d 5/8 11,552 d-e 178,314 5 EH 
e 5/8 10,532 e - f 206,958 
Mast Weight 4 0 . 9 3 kips Leg Spacing 4 f t 
a 3/4 32,908 a-b 67,789 3 DEH 
b 5/8 21,157 b-c 108,399 
C c 5/8 14,668 c-d 137,588 
d 5/8 12 ,141 d-e 1 8 3 , 7 4 8 
e 5/8 11 ,104 e - f 213,039 
Mast Weight 4l.0d kips Leg Spacing 5 f t 
a 3/4 33,415 a-b 68,544 5 
b 11/16 22,368 b-c 109,738 
C c 5/8 15,499 c-d 139*141 
d 5/8 12,756 d-e 186,270 3 DEH 
e 5/8 11,702 e - f 216,924 
Mast Weight 39*42 kips Leg Spacing 6 f t 
Table 1 (Contiued) Tower Dat  For Figure 21 
Guy Point Guy Size Maximum Length Maximum Leg Size Arangement in. Tension Load in. lbs lbs 
a 3/4 33.964 a-b 69,361 6 b 5/8 19*873 b-c 109,502 D c 5/8 12,745 c-d 133,988 d 5/8 11,321 d-e 177,262 5 EH e 5/8 11,829 e-f 210,880 Mast Weight 41.04 kips Leg Spacing 4 ft 
3A 3̂,580 a-b 70,279 3 « 
b 5/8 20,762 *£»f£ D o 5/8 13,503 °-a 13J'5£| 5 EH d 5/8 11,770 a-e 182,7W) > *B e 5/8 12,1*7* «-f 2X7,921 Mast Weight U2.53 kips Leg Spacing 5 « 
a 3/U 35,223 71,237 5 
v 5/8 21,691 b-c 113,1OD ^ l/l ih,29k c-d 139,127 " I \% ^ 35  d- 185,̂81 6 e 5/8 13,1*7 ^ 
Hast Weight 39«92 kips I*S Spacing ° « 
Table 1 (Continued) 
Tower Data For Figure 21 
Guy Point Guy Size Maximum Length Maximum Leg Size 
Arrangement in . ^tension Load i n . 
lbs lbs 
a 3 / l* 31,144 a-b 65,161 6 
b 5/8 18 0 34 b-c 97,835 
2VA 16 046 c-d 129,673 
d f* few ^ 1 0 2 4 uDEH 
e 5/8 12,914 e - f 226,035 
Mast Weight 46.01 kips Leg Spacing 4 f t 
a 3/4 31,386 a-b 65,522 3 DEH 
b 5/8 18,809 b-c 99,458 
F c 5/8 16,961 c-d 132,736 
d 5/8 14,407 d-e 190,697 3i DEH 
e 5/8 13,619 e - f 231,744 
Mast Weight 44.16 kips Leg Spacing 5 f t 
a 3/4 31,640 a-b 65,899 5 
b 5/8 19,618 b-c 100,510 
F c 5/8 17,915 c-d 134,224 
d 5/8 15,139 d-e 193*762 3i DEH 
e 5/8 14,354 e - f 236,688 
Mast Weight 42.97 kips Leg Spacing 6 f t 
Table 2 
Tower Data For Figure 22 
Guy Point Guy S ize Maximum Length Maximum Leg Size 
Arrangement i n . Tension Load i n . 
lbs l bs 
f 3A 28,542 a-b 57 577 r 
o,100 e - f 1 7 1 . 0 Q 5 
Mast Weight 37-93 k ips L e g s p a c i l ^ J g 
a 3 A 29,078 a-b 58,304 3 DEH 
b 11/16 20,535 b-c 96,795 
A c 5/8 12,353 c-d 120,817 
d 5/8 9,677 d-e 156,856 5 
e 5/8 8,536 e - f 176,372 
Mast Weight 39.18 k ips Leg Spacing 5 f t 
a 3A 29,637 a-b 59,062 5 
b 11/16 21,489 b-c 97,631 
A c 5/8 13,038 c -d 121,413 
d 5/8 10,165 d-e 157,903 
e 5/8 8,992 e - f 178,342 
Mast Weight 37.05 k ips Leg Spacing 6 f t 
Table 2 (Continued) 
Tower Data For Figure 22 
Guy Point Guy Size Maximum Length Maximum Leg Size 
Arrangement i n . Tension Load i n . 
lbs l b s 
Leg Spacing 4 f t 
B With 3 /4 inch top guys, no commercial s i z e of wire rope was ava i l ab le 
which would control the bending of the mast within the l i m i t set 
without adjust ing the length of the guys. 
a 3/4 28,480 a-b 57*493 3 DEH 
b 11/16 20,099 b-c 94,731 
B c 5/8 12,982 c-d 119,676 
d 5/8 9*856 d-e 157,788 
e 5/8 9,680 e - f 182,469 
Mast Weight 41.08 k ips Leg Spacing 5 f t 
a 3 /4 28,992 a-b 5 8 , 1 8 7 5 
b l l / l 6 21,025 b-c 95,565 
B c 1 1 / 1 6 13,878 c-d 1 2 0 , 3 5 3 
d 5 /8 1 0 , 3 5 0 d-e 159,143 3 DEH 
e 5/8 10,199 e - f 184,956 
Mast Weight 39*19 k ips Leg Spacing 6 f t 
Table 2 (Continued) 
Tower Data For Figure 22 
Guy Point Guy Size Maximum Length Maximum Leg Size 
Arrangement i n . Tension Load in . 
lbs lbs 
a 3 A 27,016 a-b 55,507 6 
b 5/8 17,413 b-c 87,933 
C c 5/8 12,497 c-d 111,972 
d 5/8 10,740 d-e 156,180 3 DEH 
e 5/8 10,295 e - f 184,164 
Mast Weight 39.61 kips Leg Spacing 4 f t 
a 3/4 27,416 a-b 56,050 4 EH 
b 11/16 18,432 b-c 86,645 
C c 5/8 13,201 c-d 112,586 
d 5/8 11,288 d-e 157,666 3 DEH 
e 5/8 10,855 e - f 186,957 
Mast Weight 37*84 kips Leg Spacing 5 f t 
a 3/4 27,834 a-b 56,617 5 
b 11/16 19,249 b-c 90,487 
C c 5/8 13,935 c-d 115,467 
d 5/8 11,860 d-e 162,596 3 DEH 
e 5/8 11,439 e - f 193,250 
Mast Weight 39.42 kips Leg Spacing 6 f t 
Table 2 (Continued) 
Tower Data For Figure 22 
Guy Point Guy Size Maximum Length Maximum Leg Size 
Arrangement in* Tension Load in* 
lbs lbs 
Leg Spacing k f t 
D With 3A inch top guys* no commercial s ize of wire rope was avai lable 
which would control the bending of the mast within the l imi t se t with­
out adjusting the length of the guys* 
Leg Spacing 5 f t 
D With 3A inch top guys* no commercial s ize of wire rope was avai lable 
which would control the bending of the mast within the l imi t se t with­
out adjusting the length of the guys* 
Leg Spacing 6 f t 
D With 3A i n c n top guys, no commercial s ize of wire tope was avai lable 
which would control the bending of the mast within the l imi t se t with­
out adjusting the length of the guys* 
Table 2 (Continued) 
Tower Data For Figure 2 2 
Guy Point Guy Size Maximum Length Maximum Leg Size 
Arrangement in* Tension Load in* 
lbs lbs 
a 3 A 2 6 , 2 3 4 a-b 5 4 , 4 4 6 6 
b 5 / 8 1 6 , 4 1 4 b-c 8 4 , 0 4 2 
E c 5 / 8 1 3 , 3 0 5 c-d 1 0 9 , 4 9 9 " 
d 5 / 8 1 1 , 5 9 2 d-e 1 5 9 , 1 5 3 5 EH 
e 5 / 8 1 1 , 3 9 2 e - f 1 9 2 , 5 4 7 " 
Mast Weight 4 l * 0 4 kips Leg Spacing 4 f t 
a 3 A 2 6 , 5 3 7 a-b 5 4 , 8 5 7 4 EH 
b 5 / 8 1 7 , 1 3 2 b-c 8 4 , 6 9 2 " 
E c 5 / 8 1 4 , 0 5 3 c-d 1 1 0 , 1 2 9 " 
d 5 / 8 1 2 , 1 8 5 d-e 1 6 0 , 9 3 6 3 DEH 
e 5 / 8 1 2 , 0 1 3 e - f 1 9 5 , 1 4 9 " 
Mast Weight 3 8 . 0 6 kips Leg Spacing 5 f t 
E «. -,Vhe. 1 7 , 8 8 1 b-c 8 6 . 2 8 2 ' < 
t ^fe6 1 5 ' 2 2 9 e - a 1 1 ^ 8 7 2 
*»st Weight 3 9 . 6 6 kips ^ ^ 
Table 2 (Continued) 
Tower Data For Figure 22 
Guy Point Guy Size Maximum Length Maximum Leg Size 
Arrangement in . Tension Load in . 
lbs lbs 
a 3/4 25,963 a-b 54,079 6 
b 5/8 15,350 b-c 80,670 
F c 5/8 14,172 c-d 107,636 
d 5/8 12,474 d-e 163,066 3i DEH 
e 5/8 12,513 e - f 202,310 
Mast Weight 42.64 kips Leg Spacing 4 f t 
a 3/4 26,163 a-b 54,350 5 
b 5/8 15,999 b-c 81,212 
F c 11/16 15,172 c-d 108,168 
d 5/8 13 ,114 d-e 164,942 5 EH 
e 5/8 13,197 e - f 205,244 
Mast Weight 39*58 kips Leg Spacing 5 f t 
a 3/4 26,371 a-b 54,633 5 
b 5/8 16,676 b-c 82,594 
F c 11/16 16,001 c-d 110,862 
d 5/8 13*781 d-e 170,400 5 EH 
e 5/8 13,910 e - f 212,581 " 
Mast Weight 4 1 . 4 8 kips Leg Spacing 6 f t 
Table 3 
Tower Data For Figure 23 
Guy Point Guy Size Maximum Length Maximum Leg Size 
Arrangement In* Tension Load In* 
lbs lbs 
Leg Spacing k f t 
A With 3/4 inch top guys* no commercial s i ze of wire rope was a v a i l ­
able which would control the bending of the mast within the l imi t 
se t without adjusting the length of the guys* 
Leg Spacing 5 f t 
A With 3/4 inch top guys, no commercial s ize of wire rope was a v a i l ­
able which would control the bending of the mast within the l imi t 
se t without adjusting the length of the guys* 
Leg Spacing 6 f t 
A With 3/4 inch top guys, no commercial s ize of wire rope was a v a i l ­
able which would control the bending of the mast within the l imi t 
se t without adjusting the length of the guys* 
Table 3 (Continued) 
Tower Data For Figure 23 
Guy Po in t Guy Size Maximum Length Maximum Leg Size 
Arrangement i n . Tension Load i n . 
l b s l b s 
Leg Spacing h f t 
B With 3A inch top guys, no commercial s i z e of wire rope was a v a i l ­
ab le which would c o n t r o l the bending of the mast w i th in the l i m i t 
s e t wi thout a d j u s t i n g the length of the guys. 
Leg Spacing 5 f t 
B With 3A i n c n top guys, no commercial s i z e of wire rope was a v a i l ­
ab le which would c o n t r o l the bending of t he mast w i t h i n the l i m i t 
s e t wi thout a d j u s t i n g the l eng th of the guys . 
Leg Spacing 6 f t 
B With 3A i n c n top guys, no commercial s i z e of wire rope was a v a i l ­
ab le which would c o n t r o l the bending of the mast w i t h i n the l i m i t 
s e t wi thout a d j u s t i n g the l eng th of the guys . 
Table 3 (Continued) 
Tower Data For Figure 23 
Guy Point Guy Size Maximum Length Maximum Leg Size 
Arrangement i n . Tension Load i n . 
lbs lbs 
Leg Spacing k f t 
C With 3A inch top guys, no commercial s ize of wire rope was a v a i l ­
able which would control the bending of the mast within the l imi t 
se t without adjusting the length of the guys. 
Leg Spacing 5 f t 
C With 3A inch top guys, no commercial s ize of wire rope was a v a i l ­
able which would control the bending of the mast within the l imi t 
se t without adjusting the length of the guys. 
Leg Spacing 6 f t 
C With 3A inch top guys, no commercial s ize of wire rope was a v a i l ­
able which would control the bending of the mast within the l imi t 
se t without adjusting the length of the guys. 
Table 3 (Continued) 
Tower Data For Figure 23 
Guy Point Guy Size Maximum Length Maximum Leg Size 
Arrangement in* Tension Load in* 
lbs lbs 
Leg Spacing k f t 
D With 3/4 inch top guys* no commercial s ize of wire rope was a v a i l ­
able which would control the bending of the mast within the l imi t 
se t without adjusting the length of the guys* 
Leg Spacing 5 f t 
D With 3/4 inch top guys* no commercial s ize of wire rope was a v a i l ­
able which would control the bending of the mast within the l imi t 
set without adjusting the length of the guys* 
Leg Spacing 6 f t 
D With 3A inch top guys* no commercial s ize of wire rope was a v a i l ­
able which would control the bending of the mast within the l imi t 
se t without adjusting the length of the guys* 
— — » — — — _ ^ — — — — — — C O 
Table 3 (Continued) 
Tower Data For Figure 23 
Guy Point Guy Size Maximum Length Maximum Leg Size 
Arrangement in . Tension Load in . 
lbs lbs 
Leg Spacing 4 f t 
£ With 3/4 top guys, no commercial s ize of wire rope was a v a i l ­
able which would control the bending of the mast within the l imi t 
set without adjusting the length of the guys. 
a 3 A 23,749 a-b 48,258 5 
b 5/8 15,673 b-c 73,963 
E c 11/16 13A71 c-d 96,593 M 
d 5/8 11,659 d-e 147,292 3 DEH 
e 5/8 11,857 e - f 181,505 M 
Mast Weight 37*76 kips Leg Spacing 5 f t 
a 3/4 24,028 a-b 48,502 5 
b u /16 16,596 b-c 75,395 " 
E c 11/16 14,194 c-d 99,083 " 
d 5/8 12,251 d-e 152,233 3 DEH 
e 5/8 12,497 e - f 188,051 
Mast Weight 39.66 kips Leg Spacing 6 f t 
Table 3 (Continued) 
Tower Data For Figure 23 
Guy Point Guy Size Maximum Length Maximum Leg Size 
Arrangement i n . Tension Load i n . 
lbs lbs 
Leg Spacing 4 f t 
F With 3/4 inch top guys, no commercial s i z e of wire rope was ava i l ­
able which would control the bending of the mast within the l i m i t 
set without adjust ing the length of the guys. 
a 3A 23,4l8 a-b 47,752 5 
b 5/8 14,579 b-c 70,87^ 
F c l l / l 6 14 ,241 c-d 94,789 
d 5/8 12,467 d-e 151,562 6 
e 5/8 12,996 e - f 191,212 
Mast Weight 38.27 k ips Leg Spacing 5 f t 
a 3/4 23,603 a-b 47,979 5 
b 5/8 15,186 b-c 72,025 
F c 1 1 / 1 6 15,005 c-d 97,066 
d-e 156,604 
u 
d 5/8 13,102 
5/8 13,698 
Mast Weight 39*90 k ips 
3 DEH 
e e- f 197,993 
Leg Spacing 6 f t 
it 
Table 1 (Continued) 
Tower Data For Figure 21 
Guy 
Arrangement 
Point Guy Size 















3 A 31,473 
5/8 19,185 
5/8 1 4 , 9 2 0 
5/8 12,602 
5/8 11,704 
Mast Weight 4 2 . 4 0 k ips 
a-b 65,651 
b-c 1 0 1 , 6 4 4 
c-d 131,482 
d-e 181,136 
e- f 215,214 












3/4 3 1 , 8 4 0 
5/8 20,037 
5/8 15,774 
5/8 1 3 , 2 4 7 
5/8 12,342 





e- f 221,590 












3/4 3 2 , 2 2 4 
5/8 20,926 
5/8 1 6 , 6 6 4 
5/8 13,919 
5/8 13,007 












Tower Data For Figure 24 
Guy 
Arrangement 
Point Guy S ize 




















mst Weight 37.75 k ips 
a-b 57,882 
b-c 95,079 
c-d 118,320 d-e 143,530 
e- f 157,883 












11/16 20,615 5/8 12,421 5/8 9,884 
5/8 8,771 
Mast Weight 38.74 k ips 
a-b 58,547 
b-c 97,202 
c-d 121,335 d-e 147,497 
e- f 162,268 
















Mast Weight 36.61 k ips 
a-b 59,302 
b-c 98,031 
c-d 121,922 d-e 148,011 e- f 163,448 
Leg Spacing 6 f t 
5 
11 
2 \ DEH 
Table 4 (Continued) 
Tower Data For Figure 24 
Guy Point Guy Size Maximum Length Maximum Leg S ize 
Arrangement i n . Tension Load i n . 
lbs lbs 
a 3A 28,095 a-b 57,074 6 
b 11/16 19,296 b-c 93,236 
B c 5/8 12,360 c-d 117,243 
d 5/8 9,588 d-e 143,211 4 EH e 8 9,412 e - f 160,348 
Mast Weight 37.69 k ips -Leg Spacing 4 f t 
a 3/4 28,584 a-b 57,738 3 DEH 
b 11/16 20,182 b-c 95,146 " 
B c 5/8 13,049 c-d 120,205 " 
d 5/8 10,058 d-e 147,182 5 
e 5/8 9,907 e - f 164,993 
Mast Weight 38.94 k ips Leg Spacing 5 f t 
a 3/4 29,095 a-b 58,430 5 
b 11/6 21,106 b-c 95,975 " 
B c 11/6 13,965 c-d 120,908 " 
d 5/8 10,550 d-e 147,979 
e 5/8 10,424 e - f 166,595 " 
Mast Weight 37.05 Leg Spacing: 6 f t 
Table 4 (Continued) 
Tower Data For Figure 24 
Guy 
Arrangement 





















Mast Weight 39.61 kips 
a-b 55,759 
b-c 88,330 
c-d 112,497 d-e 143,426 
e- f 164,561 
Leg Spacing 4 f t 
6 1  
1  












Mast Weight 37.84 kips 
a-b 56,300 
b-c 89,082 c-d 113,148 d-e 144,241 
e-f 166,292 
Leg Spacing 5 f t 
4 EH u 
ti 

















e- f 170,351 
Leg Spacing 6 f t 
5 1  
ti 
4 EH ti 
Table 4 (Continued) 
Tower Data For Figure 24 
Guy Point Guy S ize Maximum Length Maximum Leg Size 
Arrangement i n . Tension Load i n . 
lbs lbs 
a 3A 28,391 a-b 57,756 6 
b 5 / 8 H,29k b-c 91,351 
t t 
D c 5 / 8 11,575 c-d 112,393 t t 
d 5 / 8 10,503 d-e 141 ,951 3 D E H 
e 5 / 8 11,729 e- f 166,415 11 
Mast Weight 39.58 k ips Leg Spacing 4 f t 
a 3 A 28,898 a-b 58,162 3 D E H 
b l l / l 6 18,299 b-c 93,322 11 
D c 5 / 8 12,21+3 c-d 115,257 u 
d 5 / 8 11,017 d-e 146,023 u 
e 5 / 8 12,354 e- f 171,565 t t 
Mast Weight 4 1 . 0 8 k ips Leg Spacing 5 f t 
a 3A 29,1+26 a-b 58,878 5 
b 1 1 / 1 6 19,090 b-c 94,015 11 
D c 5 / 8 12,91+0 c-d 116,029 11 
d 5 / 8 11,553 d-e 147 ,201 3 D E H 
e 5 / 8 13,008 e- f 173,868 11 
Mast Weight 39.66 k ips Leg Spacing 6 f t 
T a b l e 4 ( C o n t i n u e d ) 
Tower Da ta Fo r F i g u r e 24 
Guy 
Ar rangemen t 
P o i n t Guy S i z e 
i n . 
Maximum 
T e n s i o n 
l b s 
L e n g t h Maximum 
Load 
l b s 
Leg S i z e 







3A 26,3̂3 5/8 16,486 
5/8 13,376 
5/8 11,779 5/8 11,607 
Mast Weight 39-58 k i p s 
a - b 54,702 b - c 84,455 c-d 110,045 d-e 144,201 
e - f 168,534 















Mast Weigh t 38.06 k i p s 
a - b 55,111 
b - c 85,100 
c -d 110,666 d - e 145,151 
e - f 170,555 
Leg S p a c i n g 5 f t 














Mast Weight 39.66 k i p s 
a - b 55,539 
b - c 86,685 
c-d 113,441 d - e 149,411 
e - f 175,931 
Leg S p a c i n g 6 f t 
5 t 
t 
3 DEH t 
Table 4 (Continued) 
Tower Data For Figure 24 
Guy Point Guy Size Maximum Length Maximum Leg Size 
Arrangement in . Tension Load in . 
lbs lbs 
a 3A 26,073 a-b 54,336 6 
b 5/8 15.426 b-c 81,097 
F c 5/8 14,242 c-d 108,200 
d 5/8 12,656 d-e 145,777 
e 5/8 12,722 e - f 173,657 
Mast Weight 39.84 kips Leg Spacing 4 f t 
a 3/4 26,272 a-b 54,606 5 
b 5/8 16,074 b-c 81,634 
F c l l / l 6 15.263 c-d 108,766 
d 5/8 13>293 d-e 146,740 3 DEH 
e 5/8 13,403 e- f 175,716 
Mast Weight 37.99 kips Leg Spacing 5 f t 
a 3/4 26,480 a-b 54,887 5 
b 5/8 16,749 b-c 83,425 
F c 1 1 / 1 6 16,089 c-d 112,177 
d 5/8 13,958 d-e 152,168 3 DEH 
e 1 1 / 1 6 14,217 e- f 182,641 
Mast Weight 39*90 kips Leg Spacing 6 f t 
T a b l e 5 
Tower Data Fo r F i g u r e 25 
Guy P o i n t Guy S i z e Maximum L e n g t h Maximum Leg S i z e 
Ar rangemen t i n . T e n s i o n Load i n . 
l b s l b s 
a 3/4 25,608 a - b 50,520 6 
b 1 1 / 1 6 18,251 b - c 83A96 
A c 1 1 / 1 6 11,553 c -d 104,838 
d 5/8 9,177 <*-e 130,048 2i DEH 
e 5/8 8,276 e - f 144,180 
Mast Weight 37*31 k i p s Leg S p a c i n g 4 f t 
a 3/4 26,080 a - b 51,100 4 EH 
b 3/4 19,371 b - c 83,921 
A c 1 1 / 1 6 12 ,171 c -d 104,842 
d 5/8 9,630 d - e 129,924 3^ EH 
e 5/8 8,708 e - f 144,408 
Mast Weight 34.50 k i p s Leg S p a c i n g 5 f t 
a 3/4 26,573 a - b 51,705 5 
b 3/4 20,241 b - c 85,778 
A c 1 1 / 1 6 12,816 c -d 107,514 
d 5/8 10 ,104 d - e 133,603 3 i DEH 
e 5/8 9,158 e - f 148 ,754 
Mast Weight 36.03 k i p s Leg S p a c i n g 6 f t 
T a b l e 5 ( C o n t i n u e d ) 
Tower Data F o r F i g u r e 25 
Guy P o i n t Guy S i z e Maximum L e n g t h Maximum Leg S i z e 
A r r a n g e m e n t i n . T e n s i o n Load i n . 
l b s l b s 
a 3/4 25,120 a - b 49,921 6 
b 11/16 17,830 b - c 81,729 
B c 11/16 12,079 c - d 103,776 
d 5 /8 9,287 d - e 129,745 5 
e 5/8 9,327 e - f 146,785 
Mast Weight 37.49 k i p s Leg S p a c i n g 4 f t 
a 3/4 25,553 a - b 50,452 5 
b 11/16 18,637 b - c 81,979 
B c 11/16 12,728 c-d 103,528 
d 5/8 9,743 d - e 129,436 2 | DEH 
e 5/8 9,817 e - f 146,999 
Mast Weight 34.65 k i p s Leg S p a c i n g 5 f t 
a 3/4 26 ,004 a - b 51,006 5 
b 3/4 19,770 b - c 8 3 , 9 4 1 
B c 11/16 13,405 c -d 106,466 
d 5/8 10,219 d - e 133,537 2 j DEH 
e 5/8 10,330 e - f 151,904 
Mast Weight 36.55 k i p s Leg S p a c i n g 6 f t 
T a b l e 5 ( C o n t i n u e d ) 
Tower Data Fo r F i g u r e 25 
Guy P o i n t Guy S i z e Maximum L e n g t h Maximum Leg S i z e 
Ar rangemen t i n . T e n s i o n Load i n . 
l b s l b s 
a 3/4 24,262 a - b 48,869 6 
b 1 1 / 1 6 16,324 b - c 77,548 
C c 5/8 11,956 c - d 99,393 
d 5/8 10,527 d - e 130,322 3 DEH 
e 5/8 10,402 e - f 151,457 
Mast Weigh t 39.61 k i p s Leg S p a c i n g 4 f t 
a 3/4 24,615 a - b 49,302 5 
b 11 /16 17,031 b - c 77,808 
C c 1 1 / 1 6 12,829 c -d 99,352 
d 5/8 11,053 d - e 130,336 
e 5/8 10,953 e - f 151,199 
Mast Weight 35.14 k i p s Leg S p a c i n g 5 f t 
a 3/4 24,983 a - b 49,754 5 
b l l / l 6 17,769 b - c 79,440 " 
C c 1 1 / 1 6 13,512 c -d 101,974 
d 5/8 11,602 d - e 134,378 
e 5/8 11,529 e - f 156,196 
Mast Weight 37.05 k i p s Leg S p a c i n g 6 f t 
T a b l e 5 ( C o n t i n u e d ) 
Tower Data F o r F i g u r e 25 
Guy P o i n t Guy S i z e Maximum L e n g t h Maximum Leg S i z e 
Ar rangemen t i n . T e n s i o n Load i n . 
l b s l b s 
Leg S p a c i n g k f t 
D With 3A i n c h t o p g u y s , no commerc ia l s i z e of w i r e r o p e was a v a i l ­
a b l e which would c o n t r o l t h e b e n d i n g of t h e m a s t w i t h i n t h e l i m i t 
s e t w i t h o u t a d j u s t i n g t h e l e n g t h of t h e g u y s . 
Leg S p a c i n g 5 f t 
D With 3A i n c h "top g u y s , no commerc ia l s i z e of w i r e r o p e was a v a i l ­
a b l e which would c o n t r o l t h e b e n d i n g of t h e m a s t w i t h i n t h e l i m i t 
s e t w i t h o u t a d j u s t i n g t h e l e n g t h of t h e g u y s . 
Leg S p a c i n g 6 f t 
D With 3A i n c h t o p g u y s , no commerc ia l s i z e of w i r e t o p e was a v a i l ­
a b l e which would c o n t r o l t h e b e n d i n g of t h e m a s t w i t h i n t h e l i m i t 
s e t w i t h o u t a d j u s t i n g t h e l e n g t h of t h e g u y s . 
C O 
T a b l e 5 ( C o n t i n u e d ) 
Tower Data Fo r F i g u r e 25 
Guy P o i n t Guy S i z e Maximum L e n g t h Maximum Leg S i z e 
Ar rangemen t i n . T e n s i o n Load i n . 
l b s l b s 
a 3 A 23,572 a - b 38,023 6 
b 5/8 15,087 b - c 73,973 
E c l l / l 6 12,858 c -d 97,023 
d 5/8 11,270 d - e 131,180 3 DEH 
e 5/8 11,456 e - f 155,513 
Mast Weight 39.58 k i p s Leg S p a c i n g 4 f t 
a 3 A 23,839 a - b 48,350 5 
b 5/8 15,732 b - c 74,270 
E c l l / l 6 13,549 c -d 97,026 
d 5/8 11,835 d - e 131,403 3 DEH 
e 5/8 12,067 e - f 156,807 
Mast Weight 37.76 k i p s Leg S p a c i n g 5 f t 
a 3/4 24,118 a - b 48,692 5 
b 1 1 / 1 6 16,673 b - c 75,734 
E c 1 1 / 1 6 14,270 c -d 99,545 
d 5/8 12,426 d - e 135,515 4 EH 
e 5/8 12,705 e - f 160,847 
Mast Weight 37.28 Leg S p a c i n g 6 f t 
T a b l e 5 ( C o n t i n u e d ) 
Tower Data Fo r F i g u r e 25 
Guy P o i n t Guy S i z e Maximum L e n g t h Maximum Leg S i z e 
Ar rangement i n . T e n s i o n Load i n . 
l b s l b s 
a 3 A 23,334 a - b 47,730 6 
b 5/8 14,062 b - c 70,875 
F c 11/16 13,589 c -d 95,148 
d 5/8 12,031 d - e 132,725 3 DEH 
e 5/8 12,527 e - f 160,463 
Mast Weight 39*56 k i p s Leg S p a c i n g 4 f t 
a 3/4 23,510 a - b 47,946 5 
b 5/8 14,642 b - c 71,192 
F c 11/16 14,318 c -d 95,237 
d 5/8 12,637 d - e 133,211 3 DEH 
e 5/8 13,198 e - f 162,186 
Mast Weigh t 37.99 k i p s Leg S p a c i n g 5 f t 
a 3/4 23,693 a - b 48,171 5 
b 5/8 15,247 b - c 72,340 
F c 11/16 15,080 c -d 97,508 
d 5/8 13,270 d - e 137,257 3 DEH 
e 5/8 13,899 e - f 167,523 
Mast Weight 39.90 k i p s Leg S p a c i n g 6 f t 
T a b l e 6 
Tower Data Fo r F i g u r e 26 
Guy P o i n t Guy S i z e Maximum L e n g t h Maximum Leg S i z e 
Ar rangemen t i n . T e n s i o n Load i n . 
l b s l b s 
a 3/4 28,775 a - b 58,124 6 
b 11/16 19,804 b - c 95,588 
A c 5/8 11,853 c - d 118,971 
d 5/8 9,657 d - e 140,349 2 j DEH 
e 5/8 8,585 e - f 152,752 
Mast Weight 37*31 k i p s Leg S p a c i n g 4 f t 
a 3/4 29,309 a - b 58,845 3 DEH 
b 11/16 20,715 b - c 97,704 
A c 5/8 12,506 c -d 121,975 
d 5/8 10,120 d - e 144,095 2 | DEH 
e 5/8 9,017 e - f 157,034 
Mast Weight 38.74 k i p s Leg S p a c i n g 5 f t 
a 3/4 29,866 a - b 59,598 5 
b 11/16 21,665 b - c 98,525 
A c 5/8 13,187 c - d 122,551 
d 5/8 10,604 d - e 144,380 2| DEH 
e 5 /8 9,468 e - f 157,877 
Mast Weight 36.6l k i p s Leg S p a c i n g 6 f t 
Table 6 (Continued) 
Tower Data For Figure 26 
Guy 
Arrangement 
Po in t Guy Size 
i n . 
Maximum 
Tension 
l b s 
Length Maximum 
Load 
l b s 
Leg Size 







3 A 28,225 




Mast Weight 37*49 k ips 
a-b 57,379 















l l / l 6 20,283 
5/8 13,133 
5/8 10,292 
l l / l 6 10,295 
Mast Weight 38.94 k ips 
a-b 58,040 




Leg Spacing 5 f t 










1 1 / 1 6 21,206 
1 1 / 1 6 14,073 
5/8 10,781 
5/8 10,808 
Mast Weight 36.55 k ips 
a-b 58,729 
b - c 96,830 
c-d 122,197 
d-e 144,632 
e - f 160,693 
Leg Spacing 6 f t 
5 t 
2 | DEH it 
T a b l e 6 ( C o n t i n u e d ) 
Tower Da ta F o r F i g u r e 26 
Guy P o i n t Guy S i z e I^ximum L e n g t h Maximum Leg S i z e 
Ar rangemen t i n . T e n s i o n Load i n . 
l b s l b s 
a 3/4 27,256 a - b 56,069 6 
b 5/8 17,565 b - c 89,189 
C c 5/8 12,655 c -d 113,793 
D 5/8 11,162 d - e 139,̂59 3 DEH 
e 11/16 10,901 e - f 158,005 
Mast Weight 39-61 k i p s Leg S p a c i n g 4 f t 
a 3 A 27,654 a - b 56,608 4 EH 
b 11/16 18,629 b - c 89,992 
C c 5/8 13,356 c -d 114,490 " 
d 5/8 11,707 d - e 140,025 5 
e 11/16 11,455 e - f 158,133 
Mast Weight 35.47 k i p s Leg S p a c i n g 5 f t 
a 3/4 28,070 a - b 57,170 5 
b 11/16 19,442 b - c 91,821 
C c 5/8 14,086 c - d 117,350 
d 5/8 12,275 d - e 143,889 
e 11/16 12,034 e - f 162,781 
Mast Weight 37*05 k i p s Leg S p a c i n g 6 f t 
T a b l e 6 ( C o n t i n u e d ) 
Tower Data F o r F i g u r e 26 
Guy P o i n t Guy S i z e Maximum L e n g t h Maximum Leg S i z e 
Ar rangemen t i n . T e n s i o n Load i n . 
l b s l b s 
a 3/4 28,520 a - b 57,778 6 
b 5/8 17,377 b - c 92,175 
D c 5/8 11,668 c -d 113,660 
d 5/8 10,732 d - e 137,798 3 DEH 
e l l / l 6 12,106 e - f 159,028 
Mast Weight 39.58 k i p s Leg S p a c i n g 4 f t 
a 3/k 29,026 a - b 58,462 3 DEH 
b l l / l 6 18,406 b - c 94,194 
D c 5/8 12,332 c - d 116,567 
d 5/8 11 ,244 d - e l 4 l , 6 l4 
e l l / l 6 12,728 e - f 163,719 
Mast Weight 41.08 k i p s Leg S p a c i n g 5 f t 
a 3/4 29,553 a - b 59,176 5 
b l l / l 6 19,195 b - c 94,879 " 
D c 5/8 13,027 c - d 117,327 
d 5/8 11,778 d - e 142,469 4 EH 
e l l / l 6 13,378 e - f 164,400 
Mast Weight 37.29 k i p s Leg S p a c i n g 6 f t 
Table 6 (Continued) 
Tower Data For Figure 26 
Guy Point Guy Size ^ximum Length Maximum Leg Size 












l l / l 6 11,986 





e- f 160,535 
Leg Spacing 4 f t 
6 !  1  








5/8 17,290 5/8 14,207 
5/8 12,593 
1 1 / 1 6 12,601 
Mast Weight 38.06 kips 
a-b 55,424 
b-c 85,994 c-d 112,014 
d-e 139,994 
e-f 162,002 
Leg Spacing 5 f t 
4 EH t 
t 









l l / l 6 15,228 
5/8 13,208 
3A 13,413 
Mast Weight 39.90 kips 
a-b 55,201 b-c 84,423 
c-d 113,751 d-e 145,835 
e- f 172,012 
Leg Spacing 6 f t 
5 t 
t 
3 DEH t 
T a b l e 6 ( C o n t i n u e d ) 
Tower Data F o r F i g u r e 26 
Guy P o i n t Guy S i z e Maximum L e n g t h Maximum Lej g S i z e 
Ar rangemen t i n . T e n s i o n Load i n . 
l b s l b s 
a 3 A 26.208 a-•b 54,652 6 
b 5/8 15,520 b-•c 82,037 
F c 5/8 
14,329 
b-•c 109,621 11 





e 11/16 13,095 d-•e 163,955 t t 
Mast Weight 39.56 k i p s Leg : S p a c i n g 4 f t 
a 3A 26,407 a-•b 54,921 5 
b 5/8 16,166 b -• c 83,052 u 
F c 11/16 15,374 c-•d 111,077 If 





e 3A 13,944 
e-•f 166,935 11 
Mast Weight 37.99 k i p s Leg S p a c i n g 5 f t 
a 3A 26,614 a-•b 55,201 LTN b 5/8 16,840 
b - c 
84,423 
ft 






e 3A 14,649 
e-•f 172,012 t t 
Mast Weigh t 39-90 k i p s Leg S p a c i n g 6 f t 
T a b l e 7 
T o w e r D a t a F o r F i g u r e 27 
G u y P o i n t G u y S i z e M a x i m u m L e n g t h M a x i m u m L e g S i z e 
A r r a n g e m e n t i n . T e n s i o n L o a a i n . 
l b s l b s 
a 3 / 4 25,715 a - - b 50,748 6 
b 1 1 / 1 6 18,337 b - • c 83,878 i t 
A c 1 1 / 1 6 11,651 c - •a 105 ,356 11 
a 5/8 9,407 a- • e 126,733 3 i E H 
e 5/8 8,521 e - • f 138,851 t t 
M a s t W e i g h t 36.74 k i p s L e g S p a c i n g 4 f t 
a 3A 26 ,187 a - • b 51,326 4 E H 
b 3A 19,480 b - c 84,342 
A c 1 1 / 1 6 12,267 c - a 105 ,395 i t 
a 5 /8 9,859 d - e 126,435 3i E H 
e 5/8 8,950 e - f 139,088 I I 
M a s t W e i g h t 34.50 k i p s L e g S p a c i n g 5 f t 
a 3A 26,679 a - b 51,929 5 
b 3A 20,347 b - c 86,192 11 
A c 1 1 / 1 6 12,910 0 a 108,058 t t 
a 5/8 10,331 a- e 129,887 3 i E H 
e 5/8 9,399 e - f 143,099 i t 
M a s t W e i g h t 36.03 k i p s L e g S p a c i n g 6 f t 
Table 7 (Continued) 
Tower Data For Figure 27 
Guy Point Guy S ize Maximum Length Maximum Leg S ize 
Arrangement i n . Tension Load i n . 
lbs lbs 
a 3/4 25,228 a-b 50,152 6 
b 1 1 / 1 6 17,918 b-c 82.119 
B c 1 1 / 1 6 12.176 c-d 104,305 d 5/8 9,513 d-e 125,948 2 j DEH 
e 5/8 9,565 e - f 140,510 
Mast Weight 37.00 k ips Leg Spacing 4 f t 
a 3/4 25,660 a-b 50,681 5 
b l l / l 6 18,723 b-c 82,365 
B c l l / l 6 12,823 c-d 104,048 " 
d 5/8 9,968 d-e 125,397 3 i EH 
e 5/8 10,054 e- f 140,277 " 
Mast Weight 34.00 k ips Leg Spacing 5 f t 
a 3/4 26,111 a-b 51,233 5 
b 3/4 19,879 b-c 84,365 
B c l l / l 6 13,498 c-d 107,021 
d 5/8 10,442 d-e 129,290 3^ EH 
e 5/8 10,565 e- f 144,838 
Mast Weight 35*91 k ips Leg Spacing 6 f t 
T a b l e 7 ( C o n t i n u e d ) 
Tower Data F o r F i g u r e 27 
Guy P o i n t Guy S i z e Maximum L e n g t h Maximum Leg S i z e 
Ar rangemen t i n . T e n s i o n Load i n . 
l b s l b s 
a 3/4 24,372 a - b 49,103 6 
b I I / 1 6 16,418 b - c 77,959 
C c 5/8 12,031 c -d 99,920 
d 5/8 10,745 d - e 125,402 5 
e 5/8 10,635 e - f 142,553 
Mast Weight 37.23 k i p s Leg S p a c i n g 4 f t 
a 3/4 24,725 a - b 49,535 5 
b 1 1 / 1 6 17,123 b - c 78,582 
C c 1 1 / 1 6 12,925 c -d 100,563 
d 5/8 11,270 d - e 125,990 2 j DEH 
e 1 1 / 1 6 11,328 e - f 143,823 
Mast Weigh t 34.59 k i p s Leg S p a c i n g 5 f t 
a 3/4 25,092 a - b 49,985 5 
b l l / l 6 17,860 b - c 80,209 
C c l l / l 6 13,606 c -d 103,177 
d 5/8 11,817 d - e 129,715 2^ EH 
e 11/16 11,900 e - f 148,331 
Mast Weight 36.50 k i p s Leg S p a c i n g 6 f t 
T a b l e 7 ( C o n t i n u e d ) 
Tower Data Fo r F i g u r e 27 
Guy P o i n t Guy S i z e Maximum L e n g t h Maximum Leg S i z e 
Ar rangemen t i n . T e n s i o n Load i n , 
l b s l b s 
a 3/4 25,490 a - b 50,472 6 
b 11/16 16,324 b - c 81,121 D c 5/8 11,07 c -d 100,455 
d 5/8 10,265 d - e 124,594 3 DEH 
e 11/6 11,946 e - f 145,823 
Mast Weigh t 39.58 k i p s Leg S p a c i n g 4 f t 
a 3/4 25,937 a - b 51,019 5 
b l l / l 6 17,013 b - c 81,262 
D c 5/8 11,729 c -d 100,398 
d 5/8 10,756 d - e 124,494 
e 1 1 / 1 6 12,560 e - f 145,293 
Mast Weight 35.14 k i p s Leg S p a c i n g 5 f t 
a 3/4 26,403 a - b 51,591 5 
b 1 1 / 1 6 17,732 b - c 83,043 
D c 5/8 12,377 c -d 103,061 
d 5/8 11,267 d - e 128,202 
e 1 1 / 1 6 13,202 e - f 149,915 
Mast Weight 37.05 k i p s Leg S p a c i n g 6 f t 
Table 7 (Continued) 
Tower Data For Figure 27 
Guy Point Guy Size Maximum Length Maximum Leg Size 
Arrangement in . Tension Load in . 
lbs lbs 
a 3/4 23,684 a-b 48,261 6 
b 5/8 15,161 b-c 74,742 
E c l l / l 6 12,956 c-d 98,254 11 
d 5/8 11,483 d-e 126,249 3 DEH 
e 1 1 / 1 6 11,827 e-f 147,386 
Mast Weight 39.58 kips Leg Spacing 4 f t 
a 3/4 23,951 a-b 48,587 5 
b 5/8 15,806 b-c 75,034 E c 1 1 / 1 6 13,645 c-d 98,248 
d 5/8 12,047 d-e 126,212 
e 1 1 / 1 6 12,435 e-f 146,822 
Mast Weight 35.14 kips Leg Spacing 5 f t 
a 3/4 24,229 a-b 48,928 5 
b 11 /16 16,768 b-c 76,539 
E c 1 1 / 1 6 14,363 c-d 100,803 
d 5/8 12,636 d-e 129,910 
e 1 1 / 1 6 13,069 e-f 151,520 
Mast Weight 37.05 kips Leg Spacing 6 f t 
T a b l e 7 ( C o n t i n u e d ) 
Tower Data F o r F i g u r e 27 
Guy 
Ar rangemen t 
P o i n t Guy S i z e 
i n . 
Maximum 
T e n s i o n 
l b s 
L e n g t h Maximum 
Load 
l b s 
Leg S i z e 








5/8 l 4 , l 4 l 
1 1 / 1 6 13,686 
5/8 12,239 
1 1 / 1 6 12,892 
Mast Weight 39*56 k i p s 
a - b 47,969 
b - c 71,676 
c -d 96,432 
d - e 126,891 
e - f 150.766 






a 3/4 23,622 a - b 48,184 5 
b 5/8 14,720 b - c 71,989 " 
c 1 1 / 1 6 14,413 c -d 96,513 
d 5/8 12,843 d - e 126,973 3 DEH 
e l l / l 6 13,560 e - f 151,847 
Mast Weigh t 37.99 k i p s Leg S p a c i n g 5 f t 




b 5/8 15,324 b - c 73,604 »t 
F c 1 1 / 1 6 15,172 
5/8 13,474 
c-d 99,616 tt 
d d - e 131,700 
147,878 
S p a c i n g 6 f t 
3 DEH 
e 3/4 14,422 
Mast Weight 39.90 k i p s 
e - f 
Leg 
tt 
T a b l e 8 
Tower Data F o r F i g u r e 28 
Guy P o i n t Guy S i z e Maximum L e n g t h Maximum Leg S i z e 
Ar rangement i n . T e n s i o n Load i n . 
l b s l b s 
a 3/4 24,051 a - b 46,091 6 
b 3/4 17,986 b - c 76,626 " 
A c l l / l 6 11,596 c -d 96,913 d 5/8 9,471 d - e 116,466 3^ EH 
e 5/8 8,696 e - f 127,776 
Mast Weight 36,74 k i p s Leg S p a c i n g 4 f t 
a 3/4 25,046 a - b 46,571 5 
b 3/4 18,769 b - c 76,949 
A c 1 1 / 1 6 12,190 c -d 96,889 
d 5/8 9,915 d - e 116,055 3 i EH 
e 5/8 9,306 e - f 128,048 
Mast Weight 34.13 k i p s Leg S p a c i n g 5 f t 
a 3/4 24,937 
3/4 19,587 
a - b 47,072 5 
b b - c 78,687 
t A c 11 /16 12,810 c-d 99,471 t d 5/8 10,379 11/16 9,748 Mast Weight 36.03 k i p s d - e 119,428 131,926 Leg S p a c i n g 6 f t 3i EH e e - f t 
T a b l e 8 ( C o n t i n u e d ) 
Tower Data F o r F i g u r e 28 
Guy P o i n t Guy S i z e Maximum Leng th Maximum Leg S i z e 
Ar rangemen t i n . T e n s i o n Load i n . 
l b s l b s 
a 3A 23,604 a - b 45,595 6 
b 3A 17,562 b - c 74,361 
B c 1 1 / 1 6 12,078 c -d 96,531 
d 5/8 9,542 d - e 116,286 3 i EH 
e 5/8 9,904 e - f 129,686 
Mast Weight 36.35 k i p s Leg S p a c i n g 4 f t 
a 3/4 24,462 a - b 46,035 5 
b 3/4 1 8>318 b - c 75,372 
B c ll/l6 12,701 c -d 95,949 
d 5/8 9,986 d - e 115,296 3 i EH 
3 5/8 10,387 e - f 129,271 
Mast Weight 34.00 k i p s Leg S p a c i n g 5 f t 
a 3/4 24,415 a - b 46,494 5 
b 3/4 19,107 b - c 77,017 
B c 3A 13,658 c -d 98,463 
d 5/8 10,451 d - e 118,722 3i EH 
e l l / l 6 10,891 e - f 133,296 
Mast Weight 35.91 k i p s Leg S p a c i n g 6 f t 
T a b l e 8 ( C o n t i n u e d ) 
Tower Data Fo r F i g u r e 28 
Guy P o i n t Guy S i z e Maximum L e n g t h Maximum Leg S i z e 
Ar rangemen t i n . T e n s i o n Load i n . 
l b s l b s 
a 3/4 22.818 a - b 44,724 6 
b 1 1 / 1 6 15,742 b - c 71,457 
C c 1 1 / 1 6 12,099 c -d 92,386 
d 5/8 10,707 d - e 115,454 2 j DEH 
e 5/8 10,949 e - f 131,225 
Mast Weight 36.68 k i p s Leg S p a c i n g 4 f t 
a 3/4 23,703 a - b 45,083 5 
b 1 1 / 1 6 16,403 h - c 71,510 
C c 1 1 / 1 6 12,722 c -d 91,980 
d 5/8 11,219 d - e 114,665 2 j DEH 
e 5/8 11,492 e - f 131,107 
Mast Weight 34.59 k i p s Leg S p a c i n g 5 f t 
a 3/4 23,479 a - b 45,457 5 
b 11/16 17,093 b - c 73,362 
C c 11/16 13,373 c - d 95,067 
d 5/8 11,753 d - e 118,934 3 i EH 
e 3/4 12,265 e - f 135,972 
Mast Weight 35.78 k i p s Leg S p a c i n g 6 f t 
Table 8 (Contiued) Tower Dat  For Figure 28 
Guy Point Guy Size Maximum Length Maximum Leg Size Arangement in. Tension Load in. 
lbs lbs a 3/4 23,841+ a-b 45,862 6 b 11/6 15,715 b-c 74,116 D c 5/8 10,943 c-d 92,171 d 5/8 10,198 d-e 113,626 5 e 11/6 12,089 e-f 131,919 Mast Weight 36.97 kips Leg Spacing 4 ft 
a 3/4 22,992 a-b 44,296 5 b 11/6 15,383 b-c 68,06 D c 5/8 13,56 c-d 90,686 d 5/8 11,930 d-e 115,84 2j DEH e 5/8 12,779 e-f 134,42 Mast Weight 34.54 kips Leg Spacing 5 ft 
a 3/4 24,683 a-b 46,791 5 b 11/6 17,050 b-c 76,018 D c ll/l6 12,429 c-d 95,013 d 5/8 11,72 d-e 117,411 2j DEH e 3/4 13,535 e-f 137,256 Mast Weight 36.44 kips Leg Spacing 6 ft 
Table 8 (Continued) 
Tower Data For Figure 28 
Guy Point Guy Size Maximum Length Maximum Leg Size 
Arrangement in . Tension Load in . 
lbs lbs 
a 3/4 22,186 a-b 44,024 6 
b 5/8 lk,k6Q b-c 68,568 
E c 11 /16 12,700 c-d 90,855 
d 5/8 11,381 d-e 116,043 4 EH 
e 3/4 12,180 e-f 134,652 
Mast Weight 37.21 kips Leg Spacing 4 f t 
a 3/4 24,816 a-b 46,318 5 
b 5/8 16,364 b-c 74,461 
E c U / l 6 11,537 c-d 92,575 
d 5/8 10,675 d-e 114,079 2 j DEH 
e 5/8 12,903 e-f 133,114 
Mast Weight 34.54 kips Leg Spacing 5 f t 
a 3/4 22,686 a-b 44,579 5 
b l l / l 6 16,008 b-c 70,014 
E c l l / l 6 14,040 c-d 92,830 
d 5/8 12,502 d-e 118,789 2J- DEH 
e 3/4 13,404 e-f 138,553 
Mast Weight 36.44 kips Leg Spacing 6 f t 
Table 8 (Continued) 
Tower Data For Figure 28 
Guy Point Guy Size Maximum Length Maximum Leg Size 
Arrangement in . Tension Load in . 
lbs lbs 
a 3/4 21,967 a-b 43,782 6 
b 5/8 13,465 b-c 65,701 
F c l l / l 6 13,341 c-d 89,055 
d 5/8 12,066 d-e 116,253 3 DEH 
e 3/4 13,215 e-f 138,471 
Mast Weight 39.56 kips Leg Spacing 4 f t 
a 3/4 22,689 a-b 43,961 5 
b 5/8 14,003 b-c 65,866 
F c 1 1 / 1 6 14,031 c-d 88,867 
d 5/8 12,652 d-e 115,875 4 EH 
e 3/4 13,873 e-f 137,678 
Mast Weight 35.40 kips Leg Spacing 5 f t 
a 3/4 22,297 a-b 44,148 5 
b 5/8 14,565 b-c 66,854 
F c 1 1 / 1 6 14,751 c-d 90,850 
d 5/8 13,263 d-e 119,021 " 
e 3/4 14,560 e-f 141,615 
Mast Weight 37.05 kips Leg Spacing 6 f t 
T a b l e 9 
Tower Data Fo r F i g u r e 30 
Guy P o i n t Guy S i z e Maximum L e n g t h lyfeximum Leg S i z e 
Ar rangemen t i n . T e n s i o n Load i n . 
l b s l b s 
a 7/8 50,785 a - b 90,958 4 DEH 
b 15/16 39,648 b - c 169,345 
A c 13/16 22,712 c -d 216,265 " 
d 5/8 14,646 d - e 280,869 
e 5/8 12,052 e - f 314,862 
Mast Weigh t 76.33 k i p s Leg S p a c i n g 5 f t 
a 7/8 51,876 a - b 91,704 4 DEH 
b 15/16 41,336 b - c 174,042 
A c 13/16 23,759 c - d 222,749 
d 5/8 15,308 d - e 289,974 
e 5/8 12,624 e - f 325,311 
Mast Weight 79.00 k i p s Leg S p a c i n g 6 f t 
a 7/8 53,001 a - b 93,399 3>i DEH 
b 15/16 43,075 b - c 176,060 
A c 13/16 24,838 c - d 224,366 " 
d 5/8 16,001 d - e 292,322 4 DEH 
e 5/8 13,214 e - f 329,044 " 
Mast Weight 74.71 k i p s Leg S p a c i n g 7 f t 
T a b l e 9 ( C o n t i n u e d ) 
Tower Data For F i g u r e 30 
Guy P o i n t Guy S i z e Maximum L e n g t h Maximum Leg S i z e 
A r r a n g e m e n t i n . T e n s i o n Load i n . 
l b s l b s 
a 7/8 48,713 a - b 86,932 4 DEH 
b 7/8 37,363 "b-c 161,485 
B c 13/16 24,036 c -d 209,786 
d 5/8 16,539 d - e 286,197 4 DEH 
e 5/8 14,086 e - f 332,485 
Mast Weight 83.93 k i p s Leg S p a c i n g 5 f t 
a 7/8 49,689 a - b 88,405 3i DEH 
b 7/8 38,941 b - c 163,283 
B c 13/16 25,144 c -d 211,350 
d 5/8 17,300 d - e 288,961 6 EH 
e 5/8 14,758 e - f 333,350 
Mast Weight 73.10 k i p s Leg S p a c i n g 6 f t 
•a B UO>903 b - c 167,808 
B c 7/8 26,521 c -d 217,859 
E 5/8 15,450 e - f 344,870 
Mast Weight 75.85 k i p s Leg S p a c i n g 7 f t 
T a b l e 9 ( C o n t i n u e d ) 
Tower Data For F i g u r e 30 
Guy P o i n t Guy S i z e Maximum L e n g t h Maximum Leg S i z e 
Ar rangemen t i n . T e n s i o n Load i n , 
l b s l b s 
a 7/8 44.589 a - b 80,712 3 i DEH 
b 7/8 34.137 b - c 145,108 
C c 7/8 26,239 c -d 194,723 
d 1 1 / 1 6 19,191 d - e 288,313 5 DEH 
e 1 1 / 1 6 17,682 e - f 352,777 
Mast Weight 79.67 k i p s Leg S p a c i n g 5 f t 
a 7/8 45,325 a - b 81,822 5 EH 
b 7/8 35,529 b - c 147,848 
C c 7/8 27,432 c -d 198,627 
d 1 1 / 1 6 20,067 d - e 295,471 5 DEH 
e 1 1 / 1 6 18,524 e - f 362,299 
Mast Weight 79,73 k i p s Leg S p a c i n g 6 f t 
a 7/8 46,093 a - b 82,966 5 EH 
b 7/8 36,963 b - c 151,568 
C c 7/8 28,661 c -d 204,442 
d l l / l 6 20,970 d - e 305,432 5 DEH 
e 1 1 / 1 6 19,392 e - f 374,800 
Mast Weigh t 82,48 k i p s Leg S p a c i n g 7 f t 
Table 9 (Continued) 
Tower Data For Figure 30 
Guy Point Guy Size Maximum Length Maximum Leg Size 
Arrangement in . Tension Load in . 
lbs lbs 
a 7/8 42,571 a-b 77,669 5 EH 
b 7/8 32,870 b-c 137,596 
D c 7/8 27,620 c-d 188,776 
d l l / l 6 20,488 d-e 290,530 5 DEH 
e l l / l 6 19,106 e - f 362,598 
Mast Weight 78.13 kips Leg Spacing 5 f t 
a 7/8 43,180 a-b 78,588 5 EH 
b 7/8 34,187 b-c 141,546 
D c 7/8 28,874 c-d 195,354 
d 3/4 21,573 d-e 302,245 5 DEH 
e 3/4 20,100 e- f 377,389 
Mast Weight 80.80 kips Leg Spacing 6 f t 
a 7/8 43,808 a-b 79,534 5 EH 
b 7/8 35,544 b-c 144,903 
D c 15 / l 6 30,452 c-d 200,985 
d 3/4 22,536 d-e 312,440 5 DEH 
e 3/4 21,037 e-f 390,459 
Mast Weight 83.54 kips Leg Spacing 7 f t 
T a b l e 9 ( C o n t i n u e d ) 
Tower Da ta Fo r F i g u r e 30 
Guy P o i n t Guy S i z e Maximum L e n g t h Maximum Leg S i z e 
Ar rangemen t i n . T e n s i o n Load i n . 
l b s l b s 
Leg S p a c i n g 5 f t 
E 6 DEH p i p e was t h e l a r g e s t s i z e p i p e a v a i l a b l e ; t h i s was n o t 
l a r g e enough f o r t h e l e g s f o r t h e b o t t o m 200 f e e t . 
a 7/8 40, 681 a - b 74,820 3 DEH 
b 3/4 25,616 b - c 123,406 
E c 7/8 31,770 c -d 179,438 
d 13/16 27,676 d - e 329,961 6 DEH 
e 7/8 28,497 e - f 462,156 
Mast Weight 101.68 k i p s Leg S p a c i n g 6 f t 
a 7/8 41,094 a - b 75,442 3 DEH 
b 3/4 26,548 b - c 125,701 
E c 15/16 33,541 c -d 184,164 
d 13/16 28,893 d - e 341,137 6 DEH 
e 7/8 29,823 e - f 478,235 
Mast Weight 104.3 k i p s Leg S p a c i n g 7 f t 
T a b l e 10 
Tower D a t a F o r F i g u r e 31 
Guy 
Ar rangemen t 
P o i n t Guy S i z e 
i n . 
Maximum 
T e n s i o n 
l b s 
Leng th Maximum 
Load 
l b s 
Leg S i z e 












Mast Weight 69.30 k i p s 
a - b 76,598 
b - c 143,079 
c -d 183,129 
d - e 245,763 
e - f 279,563 
Leg S p a c i n g 5 f t 





a 7/8 44,895 a - b 77,914 5 EH 
b 15/16 36,906 b - c 145,747 
c 7/8 22,433 c -d 186,355 
d 5/8 14,742 d - e 250,741 4 DEH 
e 5/8 12,487 e - f 286,077 
Mast Weight 68.86 Leg S p a c i n g 6 f t 
11 
a 7/8 45,854 a - b 79,271 5 EH 
b 15/16 38,442 b - c 149,777 
A c 7/8 23,427 c - d 191,983 
d 5/8 15,409 d - e 259,070 4 DEH 
e 5/8 13,080 e - f 295,792 
Mast Weight 71.61 k i p s Leg S p a c i n g 7 f t 
T a b l e 10 ( C o n t i n u e d ) 
Tower Data Fo r F i g u r e 31 
Guy P o i n t Guy S i z e Maximum L e n g t h Maximum Leg S i z e 
Ar rangemen t i n . T e n s i o n Load i n , 
l b s l b s 
a 7/8 42,195 a - b 74,097 3ir DEH 
b 15/16 33,556 b - c 136,595 
B c 7/8 22,508 c -d 177,638 " 
d 5/8 15,776 d - e 252,079 4 DEH 
e 5/8 13,904 e - f 294,404 
Mast Weight 69.72 k i p s Leg S p a c i n g 5 f t 
a 7/8 43,028 a - b 75,275 4 EH 
b 15/16 34,943 b - c 139,078 
B c 7/8 23,519 c -d 180,805 
d 5/8 16,503 d - e 257,546 4 DEH 
e 5/8 14,567 e - f 301,565 
Mast Weight 69.47 k i p s Leg S p a c i n g 6 f t 
a 7/8 43,886 a - b 76,489 6 
b 15/16 36,373 b - c 141,811 
B c 7/8 24,562 c -d 184,389 
d 5/8 17,251 d - e 263,636 4 DEH 
e 5/8 15,250 e - f 309,400 
Mast Weight 69.66 k i p s Leg S p a c i n g 7 f t 
Table 10 (Contiued) Tower Dat  For Figure 31 
Guy Point Guy Size i\feximum Length Maximum Leg Size Arangement in. Tension Load in. lbs lbs a 7/8 38,674 a-•b 69,120 6 b 7/8 30,160 b-•c 122,971 ti-C c 7/8 23,981 0 •d 164,938 ii d 11/6 18,012 d-•e 256,999 5 DEH e 11/6 17,327 e-• f 321,364 
11 
Mast Weight 74.78 kips Leg ; Spacing 5 ft a 7/8 39,302 a-•b 70,08 3 DEH b 7/8 31,375 b-•c 125,802 t C c 7/8 25,055 c-•d 169,339 
11 
d 11/6 18,34 d-•e 265,259 5 DEH e 11/6 18,152 e-• f 332,088 t Mast Weight 76.96 kips Leg Spacing 6 ft a 7/8 39,50 a-•b 70,923 3 DEH b 7/8 32,626 b-• c 128,88 
11 
c c 15/16 26,434 c-d 174,257 t d 11/6 19,682 d-•e 274,323 5 DEH e 11/6 19,002 e-• f 343,692 
11 
Mast Weight 79.71 kips Leg Spacing 7 ft 
T a b l e 10 ( C o n t i n u e d ) 
Tower Data Fo r F i g u r e 31 
Guy P o i n t Guy S i z e Maximum L e n g t h Maximum Leg S i z e 
Ar rangement i n . T e n s i o n Load i n . 
l b s l b s 
7/8 36,952 a - b 66,685 3 DEE 
b 7/8 28,952 b - c 117AT7 
D c 15/16 25,381 c - d 160,986 
d 1 1 / 1 6 19,107 d-e 2 6 1 'S? 5 n 
e 1 1 / 1 6 18,672 e-f 333,884 
Mast Weight 75.49 k i p s Leg S p a c i n g 5 f t 
a 7/8 37,472 a - b 67,420 3 DEH 
b 7/8 30,098 b - c 119,875 
D c 15/16 26,505 c -d 165,506 
d 1 1 / 1 6 19,980 d - e 270,768 5 DEH 
e l l / l 6 19,562 e - f 345,629 
Mast Weight 78.16 k i p s Leg S p a c i n g 6 f t 
a 7/8 38,007 a - b 68,178 3 DEH 
b 7/8 31,278 b - c 123,301 ;; 
D c 15/16 27,663 c -d 171,281 
d 1 1 / 1 6 20,879 d - e 281,655 5 DEH 
e 3/4 20,559 e - f 359,674 
Mast Weight 80.90 k i p s Leg s p a c i n g 7 f t 
T a b l e 10 ( C o n t i n u e d ) 
Tower Da ta F o r F i g u r e 31 
Guy P o i n t Guy S i z e Maximum L e n g t h Maximum Leg S i z e 
Ar rangement i n . T e n s i o n Load i n . 
l b s l b s 
a 7/8 34,997 a - b 63,923 3 DEH 
b 3A 21,660 b - c 103,464 
E c 7/8 27,088 c -d 148,918 
d 3/4 23,816 d - e 292,176 6 DEH 
e 13/16 26,111 e - f 419,215 
Mast Weight 99.01 k i p s Leg S p a c i n g 5 f t 
a 7/8 35,338 a - b 64,405 4 EH 
b 3/4 22,440 b - c 105,100 
E c 15/16 28,637 c -d 151,977 
d 3/4 24,886 d - e 300,996 6 DEH 
e 7/8 27,442 e - f 433,191 
Mast Weight 98.44 k i p s Leg S p a c i n g 6 f t 
a 7/8 35,691 a - b 64,903 5 
b 3/4 23,244 b - c 106,913 
E c 15/16 29,896 c -d 155,649 11 
d 11/16 26,159 d - e 311,196 6 DEH 
e 7/8 28,719 e - f 448,294 
Mast Weight 100.86 k i p s Leg S p a c i n g 7 f t 
T a b l e 11 
Tower Data F o r F i g u r e 32 
Guy P o i n t Guy S i z e Maximum L e n g t h Maximum Leg S i z e 
Ar rangemen t i n . T e n s i o n Load i n . 










1 1 / 1 6 15,048 
1 1 / 1 6 12,485 
Mast Weight 76.33 k i p s 
a - b 90,695 
b - c 171,074 c-d 218,664 
d - e 261,417 
e - f 285,816 
Leg S p a c i n g 5 f t 







7/8 52,118 15/16 41,590 
13/16 23,939 
l l / l 6 15,716 
1 1 / 1 6 13,053 
Mast Weight 79-00 k i p s 
a - b 92,333 
b - c 175,751 
c-d 225,120 
d - e 269,441 
e - f 294,697 
Leg S p a c i n g 6 f t 








15/16 43,324 13/16 25,014 
1 1 / 1 6 16,406 11/16 13,640 
Mast Weight 74.71 k i p s 
a - b 94,022 
b - c 177,758 
c-d 226,709 
d - e 270,677 
e - f 296,817 
Leg S p a c i n g 7 f t 
3i DEH t 
t 
4 DEH t 
T a b l e 11 ( C o n t i n u e d ) 
Tower Data F o r F i g u r e 32 
Guy P o i n t Guy S i z e jMaximum L e n g t h Maximum Leg S i z e 
Ar r angemen t i n . T e n s i o n Load i n . 
l b s l b s 
a 7 /8 48,964 a-b 87,584 4 DEH 
7/8 37,587 b - c 163,772 
• n c 13/16 24,221 c -d 213,188 
d 11/16 16945 d - e 262,184 
e 3/4 14,645 e - f 292,348 
Mast Weigh t 76.33 k i p s Leg S p a c i n g 5 f t 
a 7 /8 49,937 a-b 89,049 3^ DEH 
b 7 /8 39,159 b -c 165,551 
B c 13/16 25,325 c-d 214,726 " 
d l l / l 6 17,703 d-e 263,594 4 DEH 
e 3/4 15 ,3H e-f 294,825 
Mast Weight 72.39 k ips Leg Spacing 6 f t 
a 7/8 50,940 a - b 90,559 3 i DEH 
b 15/16 41,166 b - c 170,173 
B c 7/8 26,741 c - d 221,410 
d 1 1 / 1 6 18,484 d - e 272,176 4 DEH 
e 3/4 15,999 e-f 304,507 
Mast Weight 75,139 k i p s Leg S p a c i n g 7 f t 
Table 11 (Continued) 
Tower Data For Figure 32 
Guy Point Guy Size Maximum Length Maximum Leg Size 
Arrangement i n . Tension Load in . 
lbs lbs 
a 7 / 8 l*,851 a-b 81,396 3 i DEH 
* T/8 34,382 b-c 147,650 
r c 7/8 26,475 c-d 198,661 
° d 3/4 19 677 d-e 255,772 5 tDEH 
e 13/16 18,294 e - f 300,911 
Mast Weight 79.67 kips Leg Spacing 5 f t 
a 7/8 45,585 a-b 82,500 5 EH 
b 7/8 35,769 b-c 150,373 
C c 7/8 27,662 c-d 202,535 
d 3/4 20,549 d-e 261,041 6 EH 
e 13/16 19,130 e- f 303,476 
Mast V/eight 71.35 kips Leg Spacing 6 f t 
a 7/8 46,341 a-b 83,637 5 EH 
b 7/8 37,198 b-c 154,075 
C c 7/8 28,887 c-d 208,322 
d 3/4 21,448 d-e 269,162 6 EH 
e 13/16 19,992 e-f 313,131 
Mast Weight 74,09 kips Leg Spacing 7 f t 
T a b l e 11 ( C o n t i n u e d ) 
Tower Data F o r F i g u r e 32 
Guy P o i n t Guy S i z e Maximum L e n g t h Maximum Leg S i z e 
Ar rangement i n . T e n s i o n Load i n . 












Mast Weight 80.61 k i p s 
a - b 78,371 
b - c 141,637 
c -d 195,599 
d - e 257,607 
e - f 307,802 

















Mast Weight 80.80 k i p s 
a - b 79,284 
b - c 144,132 
c -d 199,359 
d - e 262,965 
e - f 314,827 

















Mast Weigh t 83.54 k i p s 
a - b 80,225 
b - c 147,473 
c -d 205,073 
d - e 271,468 
e - f 325,048 






T a b l e 11 ( C o n t i n u e d ) 
Tower Data Fo r F i g u r e 32 
Guy 
Ar rangemen t 
P o i n t Guy S i z e 
i n . 
Maximum 
T e n s i o n 
l b s 
Leng th Maximum 
Load 
l b s 
Leg S i z e 












Mast Weight 99.01 k i p s 
a - b 74,940 
b - c 123,117 
c -d 178,022 
d - e 258,947 
e - f 345,598 
Leg S p a c i n g 5 f t 
3 DEH t 
t 
6 DEH t 
a 7/8 40,958 a - b 75,539 126,065 
3 DEH 
b 3/4 25,808 b - c 
t E c 7/8 32,012 c - d 183,836 t d 13/16 28,044 d - e 268,624 358,370 6 DEH e 1 29,284 Mast Weight 101.68 k i p s e - f t Leg ; S p a c i n g 6 f t 
a 7/8 41,369 a - b 76,157 3 DEH 
b 3/4 26,735 15/16 33,830 
b - c 128,347 
t E c c -d 188,664 t d 7/8 29,511 d - e 277,207 369,775 6 DEH e 1 30,602 Mast Weight 104.43 k i p s e - f t Leg S p a c i n g 7 f t 
T a b l e 12 
Tower Data F o r F i g u r e 33 
Guy P o i n t Guy S i z e Maximum L e n g t h iVfetximum Leg S i z e 
Ar rangemen t i n . T e n s i o n Load i n . 
l b s l b s 
a 7/8 44,165 a - b 77,089 3i DEH 
b 15/16 35,642 b - c Ikh,494 
t A c 7/8 21,663 c - d 185,191 it d 5 / 8 14,355 
d - e 225,824 
e 1 1 / 1 6 12,347 e - f 248,816 
t 
Mast Weight 66.48 k i p s 
Leg S p a c i n g 5 f t 
a 7/8 45,094 a - b 78,400 3 i DEH 
b 15/16 37 ,U8 b - c 
148,390 it A c 7/8 22,623 c -d 190,630 t d 5/8 15,000 d - e 232,835 t e 1 1 / 1 6 12,910 e - f 256,684 1  Mast Weight 69.15 k i p s Leg S p a c i n g 6 f t 
a 7/8 
46,051 
a - b 79,751 5 EH 
b 15/16 38,651 b - c 151,163 u A c 7/8 23,613 c -d 194,001 t d 1 1 / 1 6 15,796 d - e 237,099 3 i DEH e 1 1 / 1 6 13,490 e - f 261,832 t Mast Weight 68.79 k i p s Leg S p a c i n g 7 f t 
T a b l e 12 ( C o n t i n u e d ) 
Tower Da ta F o r F i g u r e 3  
Guy P o i n t Guy S i z e Maximum L e n g t h Maximum Leg S i z e 
Ar rangemen t i n . T e n s i o n Load i n . 
l b s l b s 
a 7/8 42,401 a - b 74,599 3i DEH 
b 15/16 33,684 b - c 138,650 B c 7/8 22,703 c -d 180,772 d 11/6 16,161 d - e 227,98 4 DEH 
e 3/4 14,452 e - f 257,962 
jv&st Weight 69.72 k i p s Leg S p a c i n g 5 f t 
a 7/8 43,231 a - b 75,772 5 EH b 15/16 35,166 b - c 141,07 B c 7/8 23,710 c -d 183,916 
d 11/6 16,884 d - e 231,914 3i DEH e 3/4 15,H0 e - f 261,457 
Mast Weigh t 66.23 k i p s Leg S p a c i n g 6 f t 
a 7/8 44,088 a - b 76,980 5 EH b 15/16 36,592 b - c 144,802 11 
B c 7/8 24,748 c -d 189,270 d 11/6 17,630 d - e 239,166 3| DEH e 3/4 15,789 e - f 269,809 
Mast Weight 68.98 k i p s Leg S p a c i n g 7 f t 
T a b l e 12 ( C o n t i n u e d ) 
Tower Data Fo r F i g u r e 33 
Guy P o i n t Guy S i z e Maximum L e n g t h Maximum Leg S i z e 
Ar rangemen t i n . T e n s i o n Load i n . 
l b s l b s 
a 7/8 38,890 a - b 69,647 5 FH 
b 7/8 30,364 b - c 125,904 
C c 7/8 24,179 c -d 169,889 
d 11/16 18,284 d - e 225,921 6 EH 
e 13/16 17,922 e - f 266,869 
Mast Weight 68.68 k i p s Leg S p a c i n g 5 f t 
a 7/8 39,516 a - b 70,530 3 DEH 
b /  31,574 b - c 127,961 
c 7/8 25,249 c -d 172,747 
d 3/4 19,285 d - e 230,329 4 DEH 
e 13/16 18,741 e - f 272,331 
Mast Weigh t 67.71 k i p s Leg S p a c i n g 6 f t 
a 7/8 40,162 a - b 71,441 3 DEH 
b 7/8 32,822 b - c 131,034 
C c 15/16 2 6 , 6 6 6 c -d 177,726 
d 3/4 20,128 d - e 237,641 4 DEH 
e 11/16 19,586 e - f 281,178 
Mast Weigh t 70.46 k i p s Leg S p a c i n g 7 f t 
T a b l e 12 ( C o n t i n u e d ) 
Tower Data For F i g u r e 33 
Guy 
Ar rangemen t 
P o i n t Guy S i z e 
i n . 
Maximum 
T e n s i o n 
l b s 
L e n g t h Maximum 
Load 
l b s 
Leg S i z e 












Mast Weigh t 75.96 k i p s 
a - b 67,226 
b - c 119,580 c -d 164,948 
d - e 224,991 
e - f 274,861 
Leg S p a c i n g 5 f t 
6 1  
ti 












Mast Weigh t 69.18 k i p s 
a - b 67,947 
b - c 122,125 c-d 169,140 d - e 231,488 
e - f 278,537 
Leg S p a c i n g 6 f t 
3 DEH ti 
1  












Mast Weight 71.00 k i p s 
a - b 68,710 
b - c 125,500 
c-d 174,838 
d - e 240,065 
e - f 288,691 
Leg S p a c i n g 7 f t 
3 DEH t 
it 
4 DEH t 
T a b l e 12 ( C o n t i n u e d ) 
Tower Data F o r F i g u r e 3  
Guy Point Guy Size Maximum Length Maximum Leg S ize 
Arrangement i n . Tension Load i n . 
lbs lbs 
7/8 35,225 a-b 64,80 3 DBH 
b 3/4 21,820 b-c 105,736 E c 7/8 27,294 c -d 152,735 ' d 13/16 24,325 d-e 233,658 6 DEH 15/16 26,793 e - f 320,210 
Mast Weight 99.01 k ips Leg Spacing 5 f t 
a 7/8 3 5 , 5 ^ 5 a-b 64,960 3 DEH b 3/4 22,598 b-c 107,569 11 E c 15/16 28,841 c-d 156,19 
d 13/16 25,390 d-e 240,881 5 DEH e 15/16 28,026 e - f 321,409 11 
Mast Weight 84.15 k ips Leg Spacing 6 f t 
a 7/8 35,916 a - b 65,454 4 EH b 3/4 23,99 b - c 109,288 " E c 15/16 30,137 c - d 159,785 d 11/6 26,488 d - e 246,719 5 DEH e 1 29,462 e - f 330,520 
Mast Weigh t 83.66 k i p s Leg S p a c i n g 7 f t 
T a b l e 13 
Tower Data F o r F i g u r e 34 
Guy 
Ar rangemen t 
P o i n t Guy S i z e 
i n . 
JMaximum 
T e n s i o n 
l b s 
L e n g t h Maximum 
Load 
l b s 
Leg S i z e 







7/8 4o ,o4 i 
15/16 33,164 
7/8 20,913 
5/8 14 ,043 
1 1 / 1 6 12,271 
Mast Weight 6 2 . 1 4 
a - b 68,132 
b - c 127,594 
c -d 164,179 
d - e 203,943 
e - f 226,314 
Leg S p a c i n g 5 f t 










5/8 14 , 675 
l l / l 6 12,830 
Mast Weigh t 64 .80 k i p s 
a - b 69,225 
b - c 130,968 
c -d 169,028 
d - e 210,363 
e - f 233,591 
Leg S p a c i n g 6 f t 











I I / 1 6 13,407 
Mast Weight 64.84 k i p s 
a - b 70,351 
b - c 133,470 
c -d 172,091 
d - e 214,286 
e - f 238,398 
Leg S p a c i n g 7 f t 
6 it 
t 
5 EH t 
T a b l e 13 ( C o n t i n u e d ) 
Tower Data Fo r F i g u r e 34 
Guy 
Ar rangemen t 
P o i n t Guy S i z e 
i n . 
Maximum 
T e n s i o n 
l b s 
L e n g t h Maximum 
Load 
l b s 
Leg S i z e 











1 1 / 1 6 14,210 
Mast Weight 63.57 k i p s 
a - b 66,057 
b - c 121,974 
c-d 159,300 
d - e 205,043 
e - f 233,284 
Leg S p a c i n g 5 f t 
5 EH t 
t 









15/16 23,013 ll/l6 16,420 
3/4 14,999 
Mast Weight 63,13 k i p s 
a - b 67,034 
b - c 124,445 
c-d 162,719 
d - e 209,793 
e - f 239,335 
Leg S p a c i n g 6 f t 
3 DEH t 
t 










1 1 / 1 6 17,145 
3/4 15,672 
Mast Weigh t 65.88 k i p s 
a - b 68,041 b-c 127,644 
c-d 167,396 
d - e 216,368 
e - f 247,011 
Leg S p a c i n g 7 f t 
3 DEH t 
t 
3i DEH t 
Table 13 (Contiued) Tower Dat  For Figure 34 
















it Mast Weight 65.04 kips Leg Spacing 5 ft a 7/8 3,888 a-•b 62,664 3 DEH b 7/8 29,115 b-•c 113,847 t C c 15/16 24,248 0 •d 154,524 it d 11/16 18,386 d-•e 211,900 4 DEH e 13/16 18,525 e-•f 253,903 t Mast Weight 67.71 kips Leg Spacing 6 ft a 7/8 3,465 a-•b 63,424 3 DEH b 15/16 30,637 b-•c 116,620 t C c 15/16 25,278 0 •d 158,869 t d 11/16 19,199 d-•e 218,584 4 DEH e 13/16 19,361 e-•f 262,121 ti Mast Weight 70.46 kips Leg Spacing J ft 
T a b l e 13 ( C o n t i n u e d ) 
Tower Data F o r F i g u r e 34 
Guy P o i n t Guy S i z e Maximum L e n g t h jVfeximum Leg S i z e 
Ar rangemen t i n . T e n s i o n Load i n . 
l b s l b s 
a 7/8 33,795 a - b 59,910 3 DEH 
b 7/8 26,836 b - c 106,306 
D c 15/16 24,210 c -d 147,143 
d 11/16 18,563 d - e 206,808 6 EH e 13/16 19,006 e - f 252,187 
Mast Weigh t 66.51 k i p s Leg S p a c i n g 5 f t 
a 7/8 34,258 a - b 60,519 3 DEH 
b 7/8 27,873 b - c ^8,620 
n c 15 /16 25,252 c -d 151,058 
d 3/4 19 576 d - e 21 3 ,405 kma 
13/16 19,880 e - f 259,990 
Mast We igh t 68.25 k i p s Leg S p a c i n g 6 f t 
7/8 3^,735 a - b 6 l , l 4 l 3 DEH b 7/8 28,941 b - c 111,006 
D c 15 /16 26,326 c - d 155,093 ' 
d 3/4 20,435 d-e 219,985 ^ DEH 
e 13/16 20,708 e - f 268,292 
Mast Weigh t 71.00 k i p s Leg S p a c i n g 7 f t 
T a b l e 13 ( C o n t i n u e d ) 
Tower Data Fo r F i g u r e 34 
Guy P o i n t Guy S i z e Maximum L e n g t h Maximum Leg S i z e 
Ar rangemen t i n . T e n s i o n Load i n . 
l b s l b s 
a 7/8 32,055 a - b 57,620 4 EH 
b 3/4 20,003 b - c 93,523 
E c 15/16 25,744 c -d 134,412 
d 3/4 22,611 d - e 213,752 6 DEH 
e 15/16 26,210 e - f 300,305 
Mast Weight 95.77 k i p s Leg S p a c i n g 5 f t 
a 7/8 32,359 a - b 58,020 5 
b 3/4 20,702 b - c 95,015 
E c 15/16 26,860 c -d 137,443 
d 13/16 23,819 d - e 220,279 5 DEH 
e 15/16 27,417 e - f 300,808 
Mast Weight 80.58 k i p s Leg S p a c i n g 6 f t 
a 7/8 32,672 a - b 58,433 2 j DEH 
b 3/4 21,426 b - c 96,422 
E c 15/16 28,010 c -d 140,270 
d 13/16 24,850 d - e 226,217 5 DEH 
e 15/16 28,661 e - f 309,573 
Mast Weight 82.50 k i p s Leg S p a c i n g 7 f t 
T a b l e 14 
Tower Data F o r F i g u r e 35 
Guy P o i n t Guy S i z e Maxirnum L e n g t h Maximum Leg S i z e 
Ar rangemen t i n . T e n s i o n Load i n . 
l b s l b s 
a 7/8 44,424 a - b 77,722 3 j DEH 
b 15/16 35,912 b - c 146,768 
A c 7 /8 21,913 c -d 188,612 
d 3/4 15,080 d - e 222,762 
e 13/16 13,152 e - f 243,126 
Mast Weight 66.48 k i p s Leg S p a c i n g 5 f t 
a 7/8 45,350 a - b 79,026 
150 , 645 
3i DEH 
b 15/16 37,393 b - c tt A c 7 /8 2 2 , 8 6 8 c - d 194,023 tt d 3/4 15,719 d - e 229,387 n e 13/16 13,707 
Mast Weight 69.15 k i p s 
e - f 
Leg 
250,441 
S p a c i n g 6 f t 
a 7/8 46,305 a - b 80,370 5 EH 
b 15/16 38,920 b - c 153,399 
c 7/8 23,852 c -d 197,366 
d 3/4 16,378 d - e 233,112 
e 13/16 14,279 e - f 254,253 
Mast Weight 67.55 k i p s Leg S p a c i n g 7 f t 
T a b l e 14 ( C o n t i n u e d ) 
Tower Data For F i g u r e 35 
Guy P o i n t Guy S i z e Maximum L e n g t h Maximum Leg S i z e 
Ar rangemen t i n . T e n s i o n Load i n . 
l b s l b s 
a 7 /8 42,666 a - b 75,247 3 j DEH 
b 15/16 3^,077 b - c 140,988 
B c 7/8 22,955 c -d 184,339 
d 3/4 16,748 d - e 222,839 4 DEH 
e 7 /8 15,320 e - f 249,525 
Mast Weight 69.72 k i p s Leg S p a c i n g 5 f t 
a 7 /8 43,494 a - b 76,413 5 EH 
b 15/16 35,454 b - c 143,435 
B c 7 /8 23,956 c - d 187,454 
d 3/4 17,467 d - e 226,479 3 | DEH 
e 7 /8 15,969 e - f 252,331 
Mast Weight 66.23 k i p s Leg S p a c i n g 6 f t 
a 7 /8 44,348 a - b 77,614 5 EH 
b 15/16 36,873 b - c 147,112 
B c 7 /8 24,989 c -d 192,779 
d 3/4 18,207 d - e 223,243 3^ DEH 
e 7/8 16,639 e - f 259,976 
Mast Weigh t 68.98 k i p s Leg S p a c i n g 7 f t 
T a b l e 14 ( C o n t i n u e d ) 
Tower Data F o r F i g u r e 35 
Guy P o i n t Guy S i z e Maximum L e n g t h Maximum Leg S i z e 
Arrangement i n . T e n s i o n Load i n . 
l b s l b s 
a 7/8 39,168 a - b 70,326 5 EH 
b 7/8 30,626 b - c 128,361 
C c 7/8 24,435 c -d 173,730 
d 13/16 19,116 d - e 218,523 4 DEH 
e 15/16 18,860 e - f 253,332 
Mast Weight 67.82 k i p s Leg S p a c i n g 5 f t 
a 7/8 39,792 a - b 71,204 3 DEH 
b 7/8 31,832 b - c 130,401 
C c 7/8 25,500 c -d 176,560 
d 13/16 19,929 d - e 222,102 4 DEH 
e 15/16 19,670 e - f 258,067 
Mast Weight 67.71 k i p s Leg S p a c i n g 6 f t 
a 7/8 4 0 , 4 3 5 a - b 72,108 3 DEH 
h 7/8 33,074 b - c 133,456 
C c 15/16 26,965 c -d 181,616 
d 13/16 20,767 d - e 228,883 4 DEH 
e 15/16 2 0 , 5 0 5 e - f 266,041 
Mast Weight 70.46 k i p s Leg S p a c i n g 7 f t 
T a b l e 14 ( C o n t i n u e d ) 
Tower Data F o r F i g u r e 35 
Guy P o i n t Guy S i z e Maximum L e n g t h Maximum Leg S i z e 
Ar r angemen t i n . T e n s i o n Load i n , 
l b s l b s 
Leg S p a c i n g 5 f t 
D With 3A i n c h t o p g u y s , no commerc i a l s i z e of w i r e r o p e was a v a i l ­
a b l e which would c o n t r o l t h e b e n d i n g of t h e m a s t w i t h i n t h e l i m i t 
s e t w i t h o u t a d j u s t i n g t h e l e n g t h of t h e g u y s . 




b 7/8 30,573 
27,047 
b - c 11 
D c 15/16 c -d 174,339 i t 
d 13/16 21,073 d - e 223,472 4 DEH 
e 1 21,307 e - f 263,413 t t 
Mast Weight 68.25 k i p s Leg S p a c i n g 6 f t 
a 7/8 38,506 a - b 69,396 CO DEH 
b 7/8 31,744 b - c 128,057 
178,945 
t t 
D c 15/16 38,194 c - d t i 
d 13/16 21,963 d - e 229,943 4 DEH 
e 1 22,206 e - f 271,210 t i 
Mast Weight 71.00 k i p s Leg S p a c i n g 7 f t 
T a b l e 14 ( C o n t i n u e d ) 
Tower Data Fo r F i g u r e 35 
Guy P o i n t Guy S i z e Maximum L e n g t h Maximum Leg S i z e 
Ar rangement i n . T e n s i o n Load i n . 
l b s l b s 
7/8 35,519 a - b 65,198 3 DEH 
B 3/4 22,028 b - c 109,171 
E c 7/8 27,560 c - d 158,582 
d 7/8 25̂071 d - e 220,308 6 DEH 
e 1 1/8 28,177 e - f 294,943 
Mast Weigh t 99.01 k i p s Leg S p a c i n g 5 f t 
a 7/8 35,858 a - b 65,674 3 DEH 
b 3/4 22,802 b - c 110,991 
E c 15/16 29,201 c -d 162,565 
d 7/8 26,130 d - e 226,647 5 DEH 
e 1 1/8 29,395 e - f 294,571 
Mast Weight 84,15 k i p s Leg S p a c i n g 6 f t 
a 7/8 36,207 a - b 66,165 3 DEH 
b 3/4 23,600 b - c 112,868 
E c 15/16 80,448 c - d 166,384 
d 7/8 27,221 d - e 232,897 5 DEH 
e 1 1/8 30,651 e - f 302,940 
Mast Weigh t 86,90 k i p s Leg S p a c i n g 7 f t 
T a b l e 15 
Tower Data F o r F i g u r e 36 
Guy 
Ar rangement 
P o i n t Guy S i z e 
i n . 
Maximum 
T e n s i o n 
l b s 
L e n g t h Maximum 
Load 
l b s 
Leg S i z e 









7/8 21,134 1 1 / 1 6 14,531 
13/16 13,069 
Mast Weight 65.24 k i p s 
a - b 68,639 
b - c 130,853 
c -d 169,516 
a-e 203,473 
e - f 223,215 
Leg S p a c i n g 5 f t 
3i DEH t 
t 










l l / l 6 15,159 
13/16 13,619 
Mast Weight 64,80 k i p s 
a - b 69,726 
b - c 132,970 
c-a 172,177 
a-e 206,483 
e - f 226,916 
Leg S p a c i n g 6 f t 










3/4 16,020 13/16 14,188 
Mast Weight 64.84 k i p s 
a-b 70,847 b-c 135,548 
c-a 175,308 
a-e 210,294 e-f 231,440 
Leg S p a c i n g 7 f t 
6 t 
t 
5 EH t 
T a b l e 15 ( C o n t i n u e d ) 
Tower Data F o r F i g u r e 36 
Guy 
Ar rangemen t 
P o i n t Guy S i z e 
i n . 
Maximum 
T e n s i o n 
l b s 
L e n g t h Maximum 
Load 
l b s 
Leg S i z e 












Mast Weight 63.57 k i p s 
a - b 66,575 
b - c 124,612 
c -d 163,499 
d - e 201,130 
e - f 226,127 
Leg S p a c i n g 5 f t 
5 EH n 
tt 












Mast Weight 61.70 k i p s 
a - b 67,547 
b - c 126,512 
c -d 166,004 
d - e 204,106 
e - f 229,212 
Leg S p a c i n g 6 f t 
3 DEH tt 
tt 












Mast Weight 64.45 k i p s 
a - b 68,549 
b - c 129,695 
c-d 170,658 
d - e 210,198 
e - f 236,186 
Leg S p a c i n g 7 f t 
3 DEH tt 
tt 5 EH tt 
T a b l e 15 ( C o n t i n u e d ) 
Tower Data F o r F i g u r e 36 
Guy P o i n t Guy S i z e Maximum L e n g t h Maximum Leg S i z e 
Ar rangemen t i n . T e n s i o n Load i n . 
l b s l b s 
a 7/8 35.567 a - b 62,472 3 DEH 
b 7/8 28,239 b - c 112,868 
C c 15/16 23,521 c -d 152,927 
d 3/4 18,161 d - e 196,220 4 DEH 
e 7/8 18,405 e - f 230,651 
Mast Weight 65.04 k i p s Leg S p a c i n g 5 f t 
7/8 36,125 a - b 63,204 3 , DEH 
B 7/8 29,337 b - c 116,021 
r e 15/16 24,515 c -d 158,07̂  
C I I/I 18 946 d - e 203,346 4 DEH 
15/16 19,̂38 e - f 239,310 
Mast Weigh t 67-71 k i p s Leg S p a c i n g 6 f t 
a 7/8 36,699 a - b 63,958 3 DEH 
b 15/16 30,903 b - c 118,879 
C c 15/16 25,540 c -d 162,494 
d 13/16 19,982 d - e 209,762 4 DEH 
e 15/16 20,264 e - f 246,919 
Mast Weight 70.46 k i p s Leg S p a c i n g 7 f t 
T a b l e 15 ( C o n t i n u e d ) 
Tower Data Fo r F i g u r e 36 
Guy P o i n t Guy S i z e Maximum L e n g t h Lfeximum Leg S i z e 
Ar r angemen t i n . T e n s i o n Load i n . 








7/8 27,072 15/16 24,482 
13/16 19,362 
15/16 19,915 
Mast Weight 65.58 k i p s 
a-b 60,467 
b - c 108,576 c-d 150,846 d - e 197,843 
e - f 236,079 
Leg S p a c i n g 5 f t 
3 
4 









7/8 34,501 7/8 28,104 
15/16 25,518 13/16 20,190 15/16 20,779 
Mast Weight 68.25 k i p s 
a - b 61,072 b - c 110,877 c -d 154,747 
d - e 203,542 
e - f 243,068 
Leg S p a c i n g 6 f t 
3 
4 









7/8 34,976 7/8 29,168 
15/16 26,586 13/16 21,043 1 21,910 
Mast Weight 71.00 k i p s 
a - b 61,696 
b - c 113,885 
c -d 159,882 d - e 210,880 e - f 252,147 
Leg S p a c i n g 7 f t 
3 
4 
DEH it it 
DEH 
t 
T a b l e 15 ( C o n t i n u e d ) 
Tower Data Fo r F i g u r e 36 
Guy P o i n t Guy S i z e Maximum L e n g t h j>faximum Leg S i z e 
Ar rangemen t i n . T e n s i o n Load i n . 
l b s l b s 
a 7/8 32,307 a - b 58,194 4 EH 
b 3/4 20,179 b - c 96,672 
E c 15/16 26,026 c -d 139,960 11 
d 13/16 23,235 d - e 200,015 5 DEH 
e 1 1/8 27,555 e - f 265,884 
Mast Weight 78.24 k i p s Leg S p a c i n g 5 f t 
a 7/8 32,610 a - b 58,591 5 
b 3/4 20,878 b - c 98,155 
E c 15/16 27,135 c -d 142,968 
d 13/16 24,231 d - e 205,258 5 DEH 
e 1 1/8 28,746 e - f 273,182 
Mast Weight 80.58 k i p s Leg S p a c i n g 6 f t 
a 7/8 32,922 a - b 59,001 5 
b 3/4 21,598 b - c 99,772 
E c 15/16 28,279 c -d 146,272 
d 7/8 25,535 d - e 211,359 5 DEH 
e 1 1/8 29,976 e - f 281,402 
Mast Weight 83.33 k i p s Leg S p a c i n g 7 f t 
T a b l e 16 
Tower Data F o r F i g u r e 38 
Guy P o i n t Guy S i z e Maximum L e n g t h Maximum Leg S i z e 
Ar rangement i n . T e n s i o n Load i n . 
l b s l b s 
a 1 1/8 62,370 a - b 111,221 5 DEH 
b 1 l/4 58,252 b - c 231,489 
A c 1 1/8 36,412 c -d 310,103 
d 7/8 22,720 d - e 388,883 
e 7/8 18,716 e - f 434,131 
Mast Weight I3I.3O k i p s Leg S p a c i n g 6 f t 
a 1 1/8 65,116 a - b 115,381 5 DEH 
b 1 1/4 62,777 b - c 243,802 
A c 1 1/4 40,118 c -d 327,880 
d 7/8 24,631 d - e 412,014 
e 7/8 20,320 e - f 460,114 " 
Mast Weight 138.44 k i p s Leg S p a c i n g 8 f t 
a 11/8 67,957 a - b 119,684 5 DEH 
b 1 3/8 68,520 b - c 264,283 " 
A c 1 1/4 43,180 c -d 359,821 
d 15/16 26,791 d - e 454,963 6 DEH 
e 15/16 22,130 e - f 516,269 " 
Mast Weight 182.14 k i p s Leg S p a c i n g 10 f t 
Table 16 (Continued) 
Tower Data For Figure 38 
Guy Point Guy Size Maximum Length Lfeximum Leg Size 








1 1/8 58,767 
1 iA 54,391 
1 iA 38,645 
15/16 25,513 
15/16 22,792 





e- f 454,962 












1 1/8 61,152 
1 1/4 58,502 
1 1/4 41,700 
15/16 27,639 
1 24,914 


















1 1/8 63,618 
1 1/4 62,755 1 \/k Mi, 862 
15/16 29,838 
7/8 26,940 





e- f 531,134 






T a b l e 16 ( C o n t i n u e d ) 
Tower Data F o r F i g u r e 38 
Guy 
Ar rangemen t 
P o i n t Guy S i z e 
i n . 
Maximum 
T e n s i o n 
l b s 
L e n g t h Maximum 
Load 
l b s 
Leg S i z e 







1 1/8 55,069 
1 l/4 51,382 
1 l/4 40, 845 
15/16 28,240 
1 26,106 
Mast Weigh t 147.08 k i p s 
a - b 100,169 
b - c 204,109 
c-d 287,541 
d - e 391,815 
e - f 470,155 
Leg S p a c i n g 6 f t 









1 1/8 57,074 
1 1/4 55,160 
1 1/4 44,069 
1 30,825 
1 1/8 28,725 
Mast Weight 154.22 k i p s 
a - b 103,203 
b - c 215,787 
c -d 306,054 
d - e 419,065 
e - f 503,071 
Leg S p a c i n g 8 f t 
5 DEH n 
t 







1 1/8 59,148 
1 1/4 59,068 
1 1/4 47,404 
1 33,262 
1 1/8 31,042 
Mast Weight 186.08 k i p s 
a - b 106,342 
b - c 230,855 
c-d 331,727 
d - e 457,267 
e - f 551,029 
Leg S p a c i n g 10 f t 
5 DEH t 
1  
6 DEH n 
T a b l e l6 ( C o n t i n u e d ) 
Tower Da ta F o r F i g u r e 38 
Guy P o i n t Guy S i z e Maximum L e n g t h Maximum Leg S i z e 
Ar rangemen t i n . T e n s i o n Load i n , 







1 1/8 51,232 
1 l/k k9,klk 
1 l/k 42,861 
1 30,243 
1 1/8 28,990 
Mast Weight 148.39 k i p s 
a - b 94,365 
b - c 193,115 
c-d 281,741 
d - e 396,039 
e - f 485,343 
Leg S p a c i n g 6 f t 
5 DEH t 
it 







1 1/8 52,831 
1 1/4 52,958 
1 1/8 46,240 
1 1/8 33,289 
1 1/8 31,456 
Mast Weight 155*54 k i p s 
a - b 96,783 
b - c 201,823 
c - d 296,269 
d - e 419,515 
e - f 514,275 
Leg S p a c i n g 8 f t 
5 DEH t 
t 







1 1/8 54,484 
1 1/4 56,626 
1 3/8 50,676 
1 1/8 35,869 
1 1/8 34,008 
Mast Weigh t 187.40 k i p s 
a - b 99,284 
b - c 214,914 
c -d 320,757 
d - e 457,226 
e - f 562,805 
Leg S p a c i n g 10 f t 
5 DEH t 
t 
6 DEH t 
T a b l e 16 ( C o n t i n u e d ) 
Tower Data For F i g u r e 38 
Guy P o i n t Guy S i z e Maximum L e n g t h Maximum Leg S i z e 
Ar rangemen t i n . T e n s i o n Load i n . 
l b s l b s 
Leg S p a c i n g 6 f t 
E The l a r g e s t p i p e i n t h e b a s i c d a t a (6 DEH) was n o t l a r g e enough 
t o s a t i s f y l e g r e q u i r e m e n t s from e t o f. 
Leg S p a c i n g 8 f t 
The l a r g e s t p i p e i n t h e b a s i c d a t a (6 DEH) was n o t l a r g e enough 
t o s a t i s f y l e g r e q u i r e m e n t s from e t o f. 
Leg S p a c i n g 10 f t 
The l a r g e s t p i p e i n t h e b a s i c d a t a (6 DEH) was n o t l a r g e enough 
t o s a t i s f y l e g r e q u i r e m e n t s from e t o f. 
T a b l e 17 
Tower Da ta F o r F i g u r e 39 
Guy P o i n t Guy S i z e Maximum L e n g t h Maximum Leg S i z e 
Ar rangemen t i n . T e n s i o n Load i n . 
l b s l b s 
1 1/8 52,710 
1 l/4 50,918 
1 l/4 34,298 13/16 21,464 
7/8 18,463 
Mast Weight I3I.3O k i p s 
a - b 91,760 
b - c 194,937 
c -d 265,015 
d - e 343,545 
e - f 388,793 
Leg S p a c i n g 6 f t 
5 DEH T 
1 1/8 54,988 
1 3/8 55,819 
1 1/4 36,975 
7/8 23,450 
7/8 20,045 
Mast Weight 138.44 k i p s 
a - b 94,961 
b - c 205,206 
c -d 279,587 
d - e 363,721 e - f 411,821 
Leg S p a c i n g 8 f t 
5 DEH 
1 1/8 57,456 1 3/8 59,844 1 1/4 39,746 
7/8 25,334 7/8 21,684 
Mast Weight 170.30 k i p s 
a - b 98,273 b - c 221,981 
c-d 306,525 d - e 401,096 e-f 455,955 
Leg S p a c i n g 10 f t 
5 DEH T 
T a b l e 17 ( C o n t i n u e d ) 
Tower Data F o r F i g u r e 39 
Guy P o i n t Guy S i z e Maximum L e n g t h Maximum Leg S i z e 
Ar rangemen t i n . T e n s i o n Load i n . 
l b s l b s 
a 1 1/8 49,721 a - b 87,561 5 DEH 
b 1 1/4 47,342 b - c 183,032 
B c 1 1/4 35,197 c -d 253,376 
d 7 /8 23,740 d - e 3-+4,955 6 DEH 
e 15/16 22,342 e - f 410,538 
mst Weigh t 145.33 k i p s Leg .Spacing 6 f t 
a 1 1/8 51,699 a - b 90,340 4 DEH 
b 1 1/4 50,862 b - c 184,978 
B c 1 1/4 37,925 c -d 253,430 
d 7/8 25,738 d - e 345,438 5 DEH 
e 15/16 24,265 e - f 407,879 11 
Mast Weight U9.38 k i p s Leg S p a c i n g 8 f t 
a 1 1/8 53,745 a - b 93,214 4 DEH 
b 1 1/4 54,503 "b-c 200,636 
B c 1 1/4 40,748 c-d 279,352 
d 15/16 27,990 d - e 383,546 5 DEH 
e 1 26,408 e - f 454,699 
Mast Weigh t 151.15 k i p s Leg S p a c i n g 10 f t 
T a b l e 17 ( C o n t i n u e d ) 
Tower Da ta F o r F i g u r e 39 
Guy P o i n t Guy S i z e Maximum L e n g t h Maximum Leg S i z e 
Ar rangemen t i n . T e n s i o n Load i n . 







1 1/8 46,652 
1 1/4 44,546 
1 1/4 36,815 
15/16 26,177 
1 25,469 
Mast Weight I3O.9I k i p s 
a - b 83,253 
b - c 166,443 
c - d 233,710 
d - e 332,595 
e - f 410,935 












1 1/8 48,316 
1 1/4 47,763 
1 1/4 39,664 
15/16 28,364 
1 27,663 
Mast Weight 136.38 k i p s 
a - b 85,588 
b - c 173,785 
c -d 245,074 
d - e 350,790 
e - f 433,845 












1 1/8 50,036 
1 1/4 51,091 
1 3/8 43,479 
1 30,832 
1 1/8 30,284 
Mast Weight 168.25 k ips 
a - b 88,004 
b - c 188,612 
c -d 271,186 
d - e 390,781 
e - f 484,543 






T a b l e 17 ( C o n t i n u e d ) 
Tover Data For F i g u r e 39 
Guy P o i n t Guy S i z e Maximum L e n g t h Maximum Leg S i z e 
Ar rangemen t i n . T e n s i o n Load i n . 
l b s l b s 
a 1 l/8 43,468 a - b 78,785 4 DEH 
b 11/4 42,671 b - c 157,597 11 
D c 1 3/8 39,252 c - d 229,004 " 
d 1 27,787 d - e 337,356 6 DEH 
e 1 l/8 28,137 e - f 426,660 " 
Mast Weight 131.55 k i p s Leg S p a c i n g 6 f t 
a 1 1/8 44,795 a - b 80,646 4 DEH 
b 1 1/4 45,675 b - c 164,577 
D c 1 3/8 42,129 c -d 240,784 
d 1 30,085 d - e 357,213 6 DEH 
e 1 1/8 30,532 e - f 451,974 " 
Mast Weight 138,69 k i p s Leg S p a c i n g 8 f t 
l 1/8 46,167 a - b 82,571 •+ 
b 1 1/4 48 782 b - c 175,877 
•n c 1 3/8 * 5 276 c - d 261,950 
1 1/8 3̂954 d - e 392,473 6 rm 
e 1 1/8 33,012 e - f 498,052 
Mast Weigh t 170.55 k i p s L e s S p a c i n g 10 f t 
T a b l e 17 ( C o n t i n u e d ) 
Tower Data Fo r F i g u r e 39 
Guy P o i n t Guy S i z e Maximum L e n g t h Maximum Leg S i z e 
Ar rangemen t i n . T e n s i o n Load i n . 
l b s l b s 
Leg S p a c i n g 6 f t 
The l a r g e s t p i p e i n t h e b a s i c d a t a (6 DEH) was n o t l a r g e enough 
t o s a t i s f y l e g r e q u i r e m e n t s from e t o f. 
1 1/8 41,774 
1 1/4 41,151 
1 3/8 42,642 
1 1/8 32,427 
1 1/4 35,633 
Mast Weight 142.53 k i p s 
a - b 76,407 
b - c 152,831 
c - d 230,274 
d - e 362,667 
e - f 479,255 




1 1/8 42,822 
1 1/4 43,811 
1 3/8 45,701 
1 1/8 34,929 
1 1/4 38,508 
Mast Weight 174.39 k i p s 
a - b 77,877 
b - c 162,524 
c -d 248,842 
d - e 395,487 
e - f 524,741 
Leg S p a c i n g 10 f t 
4 DEH 
6 DEH 
T a b l e 18 
Tower Data Fo r F i g u r e 40 
Guy P o i n t Guy S i z e Maximum L e n g t h Maximum Leg S i z e 
Ar rangemen t i n . T e n s i o n Load i n . 
l b s l b s 
a 1 1/8 62,901 a - b 112,613 5 DEH 
b 1 l/k 58,836 b - c 237,419 
A c 1 1/8 36,860 c -d 319,009 
d 15/16 23,507 d - e 384,704 
e 1 1/8 20,324 e - f 425,372 
Mast Weight 131.30 k i p s Leg S p a c i n g 6 f t 
a 1 1/8 65,636 a - b 116,743 5 DEH 
b 1 1/4 63,342 b - c 249,654 " 
A c 1 1/4 40,693 c - d 336,962 
d 1 25,677 d - e 407,012 
e 1 1/8 21,893 e - f 449,908 
Mast Weight 138.44 k i p s Leg S p a c i n g 8 f t 
a 1 1/8 68,465 a - b 121,017 5 DEH 
b 1 3/8 69,219 b - c 269,691 11 
A c 1 1/4 43,735 c -d 367,937 
d 1 27,636 d - e 447,024 6 DEH 
e 1 1/8 23,520 e - f 502,174 
Mast Weight 182,21 k i p s Leg S p a c i n g 10 f t 
T a b l e 18 ( C o n t i n u e d ) 
Tower Data F o r F i g u r e 40 
Guv-
Ar rangemen t 
P o i n t Guy S i z e 
i n . 
Maximum 
T e n s i o n 
l b s 
L e n g t h Maximum 
Load 
l b s 
Leg S i z e 







1 1/8 59,314 
1 l/k 55,010 
1 1/4 39,257 
1 26,391 1 1/8 24,196 
Mast Weight 145.33 k i p s 
a - b 107,199 
b - c 222,825 
c -d 306,028 
d - e 380,264 
e - f 438,499 















Mast Weight 152.47 k i p s 
a - b 110,781 
b - c 233,786 
c -d 322,185 d - e 401,607 
e - f 462,288 





1 1/8 64,143 
1 1/4 63,334 
1 1/4 45,433 
1 1/8 31,338 
1 1/4 28,721 
Mast Weight 184,33 k i p s 
a-b 114,88 
b - c 252,579 
c -d 352,750 
d - e 443,574 
e - f 512,721 




T a b l e 18 ( C o n t i n u e d ) 
Tower Data F o r F i g u r e 40 
Guy P o i n t Guy S i z e Maximum L e n g t h Maxjjmum Leg S i z e 
Ar rangemen t i n . T e n s i o n Load i n . 
l b s l b s 
a 1 1/8 55,634 a - b 101,650 5 DEE 
b 1 iA 52,034 b - c 210,869 M 
C c 1 iA 41,464 29,826 
c-d 298,303 tt 
d 1 1/8 d - e 383,146 6 DEH 
e 1 iA 27,927 e - f 451,834 
Mast Weigh t 147.08 k i p s Leg S p a c i n g 6 f t 
1 1/8 57,629 
1 1/4 55,791 
1 1/4 44,566 
1 1/8 32,155 
1 1/4 30,134 
Mast Weight 154.22 k i p s 
a - b 104,658 
b - c 220,622 
c -d 313,525 
d - e 403,687 
e - f 475,928 




a 1 1/8 59,693 a - b 107,771 5 DEH 
b 1 1/4 59,680 
1/4 47,982 
b - c 235,616 tt 
C c 1 c -d 339,080 
439,649 
t i 
d 1 1/8 34,567 d - e 6 DEH 
e 1 1/4 32,423 
Mast Weight 186.08 k i p s 
e - f 520,471 
Leg S p a c i n g 10 f t 
tt 
T a b l e 18 ( C o n t i n u e d ) 
Tower Data Fo r F i g u r e 40 
Guy P o i n t Guy S i z e Maximum L e n g t h Maximum Leg S i z e 
Ar rangemen t i n . T e n s i o n Load i n . 
l b s l b s 
a 1 1/8 51,817 a - b 95,900 5 DEH 
b 1 l/k 50,09*4 b - c 198,269 
D c 1 l/k 43,483 c -d 289,695 
d 1 1/8 31,617 d - e 380,522 6 DEH 
e 1 1/4 30,411 e - f 456,741 
Mast Weight 148.39 k i p s Leg S p a c i n g 6 f t 
a 1 1/8 53,407 a - b 98,295 5 DEH 
b 1 1/4 53,618 b - c 206,901 
D c 1 1/4 46,840 c -d 304,099 " 
d 1 1/8 34,092 d - e 400,709 6 DEH 
e 1 1/4 32,846 e - f 481,013 
Mast Weight 155.54 k i p s Leg S p a c i n g 8 f t 
1 1/8 55,051 a - b 100,772 5 DEH 
b 1 1/4 57,265 b - c 221,934 
•n c 1 3/8 51,416 c -d 332,318 d 1 1/8 36 655 d - e 440,838 6 DEH 
1 3/8 36,017 e - f 531,889 
Mast Weigh t 187.40 k i p s Leg S p a c i n g 10 f t 
T a b l e 18 ( C o n t i n u e d ) 
Tower Data F o r F i g u r e 40 
Guy P o i n t Guy S i z e tfeximurn L e n g t h Maximum Leg S i z e 
Ar rangemen t i n . T e n s i o n Load i n , 
l b s l b s 
Leg S p a c i n g 6 f t 
E The l a r g e s t p i p e i n t h e b a s i c d a t a (6 DEH) v?as n o t l a r g e enough 
t o s a t i s f y l e g r e q u i r e m e n t s from e t o f. 
E 




r-i lA d 1 1/8 






Mast Weight 142.53 k i p s 
a - b 92,844 
b - c 186,901 
c -d 280,411 
d - e 381,779 
e - f 478,335 




1 1/8 51,043 
1 1/4 51,672 
1 3/8 52,462 
1 1/4 40,142 
1 3/8 41,587 
Mast Weight 174.39 k i p s 
a - b 94,734 
b - c 198,560 
c - d 303,330 
d - e 417,491 
e - f 524,782 
Leg S p a c i n g 10 f t 
4 DEH 
6 DEH 
T a b l e 19 
Tower Data F o r F i g u r e 4 l 
Guy 
Arrangement 
P o i n t Guy S i z e 
i n . 
Maximum 
T e n s i o n 
l b s 
L e n g t h Maximum 
Load 
l b s 
Lej g S i z e 








 1 1/8 53,130 
1 l/k 51,388 
1 1/4 34,786 
15/16 22,372 
1 19,472 
Mast Weight I3I.3O k i p s 
a - b 92,781 
b - c 198,396 
c -d 270,327 
d - e 335,363 
e - f 375,151 












1 l / 8 55,400 
1 3/8 56,397 
1 1/4 37 , 446 
15/16 24,178 
1 1/8 21,585 
Mast Weight 138.44 k i p s 
a - b 95,961 
b - c 210,381 
c -d 287,830 
d - e 357,537 
e - f 400,432 












1 1/8 5 7 , 7 4 8 
1 3/8 60 ,404 
1 1/4 40 ,201 
15/16 26,049 
1 1/8 23,192 
Mast Weight 170.30 k i p s 
a - b 99,252 
b - c 227,198 
c - d 314 , 684 
d - e 393,441 
e - f 442,455 






Table 1$ (Continued) 
Tower Data For Figure 4 l 
Guy Point Guy Size Maximum Length Maximum Leg Size 
Arrangement i n . Tension Load i n , 
lbs lbs 
a 1 1/8 50,153 a-b 88,613 5 DEH 
b 1 1/1+ 47,838 b-c 187,698 » 
B c 1 1/4 35,696 c-d 260,666 
d 15/16 24,473 d-e 335,010 
e 1 1/8 23,706 e - f 385,733 
Mast Weight I3I.3O k ips Leg Spacing 6 f t 
a 1 1/8 52,123 a-b 91,371 6 EH 
b 1 1/4 51,342 b-c 190,147 
B c 1 1/4 38,407 c-d 261,871 
d 1 26,727 d-e 335,904 5 DEH 
e 1 1/8 25,600 e - f 389,572 
Mast Weight 121.08 k ips Leg Spacing 8 f t 
a 1 1/8 54,161 a-b 94,226 6 EH 
b 1 1/4 54,968 b-c 204,994 11 
B c 1 1/4 41,213 c-d 286,394 
d 1 28,777 d-e 370,176 5 DEH 
e 1 1/8 27,564 e - f 431249 " 
Mast Weight 152.94 k ips Leg Spacing 10 f t 
T a b l e 19 ( C o n t i n u e d ) 
Tower Data F o r F i g u r e 41 
Guy P o i n t Guy S i z e Maximum L e n g t h Maximum Leg S i z e 
Ar rangemen t i n . T e n s i o n Load i n , 
l b s l b s 
a 1 1/8 47,099 a - b 84,339 5 DEH 
b 1 1/4 45,066 b - c 175,838 
C c 1 1/4 37,316 c -d 250,784 
a 1 26,986 d - e 333,757 6 DEH 
e 1 1/8 26,641 e - f 401,275 
Mast Weight 147.08 k i p s Leg S p a c i n g 6 f t 
a 1 1/8 48,755 a - b 86,656 4 DEH 
b 1 1/4 48,267 b - c 179,497 
C c 1 1/4 40,148 c-a 254,391 
a 1 29,157 d - e 337,658 5 DEH 
e 1 1/4 29,384 e - f 402,010 
Mast Weight 120,61 k i p s Leg S p a c i n g 8 f t 
a 1 1/8 50,467 a - b 89,053 4 DEH 
b 1 1/4 51,580 b - c 192,511 
C c 1 3/8 44,074 c-a 277,464 
a 1 1/8 32,033 d - e 372,198 6 DEH 
e 1 1/4 31,618 e - f 453,020 
Mast Weight 168.25 k i p s Leg S p a c i n g 10 f t 
T a b l e 19 ( C o n t i n u e d ) 
Tower Data For F i g u r e 4l 
Guy P o i n t Guy S i z e Maximum L e n g t h Maximum Leg S i z e 
Ar rangemen t i n . T e n s i o n Load i n . 
l b s l b s 
a 1 1/8 43,931 a - b 79,910 6 EH 
b 1 1/4 43,213 b - c 162,253 
D c 1 3/8 39,886 c-d 236,879 
d 1 1/8 29,042 d - e 322,317 6 DEH 
e 1 1/4 29,503 e - f 398,536 
Mast Weight 133.12 k i p s Leg S p a c i n g 6 f t 
a 1 1/8 45,250 a - b 81,754 4 DEH 
b 1 1/4 46,200 b - c 168,715 
D c 1 3/8 42,827 c -d 247,549 11 
d 1 1/8 31,317 d - e 338,213 6 DEH 
e 1 1/4 31,869 e - f 418,517 
Mast Weight I38.69 k i p s Leg S p a c i n g 8 f t 
a 1 1/8 46,615 a - b 83,663 4 DEH 
b 1 1/4 49,292 b - c 179,964 11 
D c 1 3/8 45,872 c-d 268,626 
d 1 1/8 33,673 d - e 370,180 6 DEH 
e 1 1/4 34,322 e - f 459,887 11 
Mast Weight 170.55 k i p s Leg S p a c i n g 10 f t 
T a b l e 19 ( C o n t i n u e d ) 
Tower Data F o r F i g u r e 4 l 
Guy P o i n t Guy S i z e Maximum L e n g t h Maximum Leg S i z e 
Ar r angemen t i n . T e n s i o n Load i n . 
l b s l b s 
Leg S p a c i n g 6 f t 
E The l a r g e s t p i p e i n t h e b a s i c d a t a ( 6 DEH) was n o t l a r g e enough 
t o s a t i s f y l e g r e q u i r e m e n t s from e t o f. 
a 1 1/8 42,246 a - b 77,555 
147,299 
4 DEH 
b 1 1/b 41,713 
43,273 
b - c ! ! 
c 1 3/8 c - d 237,664 
t d 1 1/8 33,146 d - e 339,032 436,588 6 DEH e 1 3/8 37,166 e - f t Mast Weight 142.53 k i p s Leg S p a c i n g 8 f t 
E 
1 1/8 43,288 
1 1/4 44,357 
1 3/8 46,314 
1 1/8 35,633 
1 3/8 40,010 
Mast Weight 174.39 k i p s 
a - b 79,011 
b - c 166,502 
c -d 256,145 
d - e 369,084 
e - f 476,364 
Leg S p a c i n g 10 f t 
4 DEH t 
6 DEH 
T a b l e 20 
Tower Data For F i g u r e 42 
Guy P o i n t Guy S i z e Maximum L e n g t h Maximum Leg S i z e 
Ar rangemen t i n . T e n s i o n Load i n . 
l b s l b s 
a 1 1/8 47,743 A" B 80,670 5 DEH 
b 1 3/8 48,467 b - c 176,029 
A c 1 3/8 34,383 c -d 242,790 
d 7/8 21,546 a - e 307,505 
e 1 19,333 e - f 347,294 
Mast Weigh t 131.30 k i p s Leg S p a c i n g 6 f t 
a 1 1/8 49,7-44 a - b 83,257 6 E H 
b 1 3/8 52,103 b-c 177,210 
A c 1 3/8 36,890 c - a 241,466 
a 15/16 23,546 a - e 305,124 5 DEH 
e 1 20,885 e - f 347,158 
Mast Weight II9.58 k i p s Leg S p a c i n g 8 f t 
a 1 1/8 51,815 a - b 85,933 6 EH 
b 1 3/8 55,752 b - c 194,019 
A c 1 3/8 39,486 c - a 269,128 
a 15/16 25,370 a - e 342,495 5 DEH 
e 1 1/8 23,025 e - f 391,509 
Mast Weigh t 151.44 k i p s Leg S p a c i n g 10 f t 
T a b l e 20 ( C o n t i n u e d ) 
Tower Data For F i g u r e 42 
Guy P o i n t Guy S i z e Maximum L e n g t h Maximum Leg S i z e 
Ar rangement i n . T e n s i o n Load i n , 
l b s l b s 
a 1 1/8 45,118 a - b 77,280 6 EH 
b 1 l/4 44,054 b - c 159,873 
B c 1 l/4 34,038 c -d 221,181 
d 15/16 23,626 d - e 290,135 5 DEH 
e 1 1/8 23,457 e - f 340,858 " 
Mast Weight 113,93 k i p s Leg S p a c i n g 6 f t 
a 1 1/8 46,855 a - b 79,523 4 DEH 
b 1 3/8 48,368 b - c 167,209 
B c 1 3/8 37,523 c -d 232,160 
d 15/16 25,544 d - e 305,259 5 DEH 
e 1 1/8 25,332 e - f 358,927 
Mast Weight 119,28 k i p s Leg S p a c i n g 8 f t 
a 1 1/8 48,652 a - b 81,845 4 DEH 
b 1 3/8 51,648 b - c 180,664 
B c 1 3/8 40,144 c - d 254,734 
d 15/16 27,530 d - e 337,596 5 DEH 
e 1 1/8 27,277 e - f 398,669 
Mast Weight 151,15 k i p s Leg S p a c i n g 10 f t 
Table 20 (Continued) 
Tower Data For Fig ;ure 42 
Guy 
Arrangement 
Po in t Guy Size 
i n . 
Maximum 
Tension 
l b s 
Length Maximum 
Load 
l b s 
Leg Size 







1 1/8 42,425 
1 1/4 41,372 
1 3/8 36,308 
15/16 25,592 
1 1/8 26,296 


















1 1/8 43,885 
1 1/4 44,260 
1 3/8 38,933 
1 27,944 
1 l/8 28,439 
Mast Weight 130.61 k ips 
a-b 75,687 
















1 1/8 45,396 
1 1/4 47,249 
1 3/8 41,651 
1 30,101 
1 1/4 31,208 
Mast Weight 152.47 k ips 
a-b 77,638 










T a b l e 20 ( C o n t i n u e d ) 
Tower Data For F i g u r e 42 
Guy 
Ar rangemen t 
P o i n t Guy S i z e 
i n . 
Maximum 
T e n s i o n 
l b s 
Leng th Maximum 
Load 
l b s 
Leg S i z e 











3/8 37,576 1 27,040 
iA 29,039 
Mast Weight 131.55 k i p s 
a - b 70,199 
b - c 142,706 
c -d 209,431 
d - e 293,289 
e - f 369,058 























1/8 40,795 1/4 42,229 3/8 40,294 1/8 29,842 
1/4 31,370 
Mast Weight 138.69 k i p s 
a - b 71,700 b - c 148,564 
c-d 219,436 
d - e 310,101 
e - f 390,405 

























1/8 32,090 1/4 33,786 
Mast Weight 170.55 k i p s 
a - b 73,253 
b - c 158,707 
c -d 238,768 d - e 340,323 
e - f 430,028 






T a b l e 20 ( C o n t i n u e d ) 
Tower Da ta F o r F i g u r e 42 
Guy P o i n t Guy S i z e Maximum L e n g t h Maximum Leg S i z e 
Ar rangemen t i n . T e n s i o n Load i n . 
l b s l b s 
a 1/8 37,257 a - b 67,138 4 DEH 
b 1 l / 4 35,769 b - c 131,985 Tt 
E c 1 3/8 37,698 c-d 198,176 tt 
d 1 1/8 29,023 d - e 291,926 6 DEH 
e 1 1A 33,052 e - f 381,818 tt 
Mast Weight 135-39 k i p s Leg S p a c i n g 6 f t 
a 
1 1/8 38,145 
a - b 68,283 3 i DEH 
b 1 iA 38,055 b - c 
135,144 
tt 
c 1 3/8 40,391 c -d 203,195 
300,854 
tt 
d 1 1/8 31,293 d - e 6 DEH 
e 1 1/4 35,753 e - f 395,883 tt 
Mast Weight I36.06 k i p s Leg S p a c i n g 8 f t 
a 1 1/8 39,064 a - b 69,467 3 i DEH 
b 1 1/4 40,442 
3/8 43,178 
b - c 
145,453 
tt 






Mast Weight 167.92 k i p s 
d - e 334,194 6 DEH 
e 1 e - f 
Leg 
41,84 
S p a c i n g 10 f t 
tt 
T a b l e 21 
Tower Data Fo r F i g u r e 43 
Guy P o i n t Guy S i z e Maximum L e n g t h Maximum Leg S i z e 
Ar rangemen t i n . T e n s i o n Load i n . 











Mast Weight 131.30 k i p s 
a - b 93,970 
b - c 203,969 
c -d 279,182 
d - e 338,853 
e - f 377,728 
Leg S p a c i n g 6 f t 
5 DEH t 
1 1/8 55,879 
1 3/8 57,058 
1 1/4 37,999 
1 1/8 25,881 
1 l/4 23,228 
Mast Weight 138.44 k i p s 
a - b 97,126 
b - c 214,674 
c -d 294,129 
d - e 357,974 
e - f 398,767 
Leg S p a c i n g 8 f t 
5 DEH t 
1 1/8 58,217 
1 3/8 61,048 
1 l/4 40,730 
1 l/8 27,721 
1 1/4 24,804 
Mast Weight 170.30 
a - b 100,394 
b - c 231,329 
c -d 320,891 
d - e 393,059 
e - f 439,651 
Leg S p a c i n g 10 f t 
5 DEH t 
T a b l e 21 ( C o n t i n u e d ) 
Tower Data Fo r F i g u r e 43 
Guy P o i n t Guy S i z e Maximum L e n g t h j^feximum Leg S i z e 
Ar rangemen t i n . T e n s i o n Load i n , 
l b s l b s 
a 1 1/8 50,655 a - b 89,836 5 DEH 
b 1 1/4 48,512 b - c 191,769 
B c 1 1/4 36,271 c -d 267,149 
d 1 1/8 26,229 d - e 334,547 
e 1 1/4 25,328 e - f 382,041 
Mast Weight I3I.3O k i p s Leg S p a c i n g 6 f t 
a 1 1/8 52,616 a - b 92,511 6 EH 
b 1 1/4 51,898 b - c 194,247 
B c 1 1/4 38,964 c -d 268,258 
d 1 1/8 28,182 d - e 334,080 5 DEH 
e 1 1/4 27,190 e - f 384,064 
Mast Weight 121.08 k i p s Leg S p a c i n g 8 f t 
a 1 1/8 54,645 a - b 95,404 5 DEH 
b 1 1/4 55,507 b - c 217,110 
B c 1 1/4 41,753 c -d 307,806 
d 1 1/8 30,207 d - e 388,726 
e 1 3/8 28,944 e - f 446,902 
Mast Weight 170,30 k i p s Leg S p a c i n g 10 f t 
T a b l e 21 ( C o n t i n u e d ) 
Tov/er Da ta Fo r F i g u r e 43 
Guy P o i n t Guy S i z e Maximum L e n g t h Maximum Leg S i z e 
Ar rangement i n . T e n s i o n Load i n . 
l b s l b s 
a 1 1/8 47,617 a - b 85,600 5 DEH 
b 1 l / 4 k5,666 b - c 182,061 
C c 1 l/k 37,896 c - d 260,902 
d 1 1/8 28,475 d - e 335,671 6 DEH 
e 1 3/8 29,064 e - f 400,092 " 
Mast Weight 147.08 k i p s Leg S p a c i n g 6 f t 
a 1 1/8 49,264 a - b 87,895 k DEH 
b 1 1/4 48,849 b - c 183,898 
C c 1 1/4 40,709 c -d 261,303 
d 1 1/8 30,620 d - e 334,436 5 DEH 
e 1 3/8 31,185 e - f 393,946 
Mast Weight 120.61 k i p s Leg S p a c i n g 8 f t 
a 1 1/8 50,969 a - b 90,272 4 DEH 
b 1 1/4 52,146 b - c 196,854 
C c 1 3/8 44,754 c -d 284,657 
d 1 1/8 32,843 d - e 3̂7,155 5 DEH 
e 1 3/8 33,388 e - f 434,652 
Mast Weigh t 152.47 k i p s Leg S p a c i n g 10 f t 
T a b l e 21 ( C o n t i n u e d ) 
Tower Data Fo r F i g u r e 43 
Guy P o i n t Guy S i z e Maximum L e n g t h Maximum Leg S i z e 
Ar rangement i n . T e n s i o n Load i n . 
l b s l b s 
a 1 44,467 a-•b 81,214 5 DEH 
b 1 43,836 b -•c 170,405 
ti D c 1 3/8 40,606 0 
•d 254,347 
ti d 1 1/8 29,875 d->e 333,775 6 DEH e 1 3/8 31,318 e--f 404,548 ti Mast Weight 148.39 k i p s Leg S p a c i n g 6 f t 
a 1 1/8 45,779 a- •b 83,040 4 DEH 
b 1 
iA 
46,805 b -• c 173,317 
ti D c 1 3/8 43,527 c-•d 255,037 t d 1 1/8 32,134 d-•e 333,175 6 DEH e 1 3/8 33,650 e-• f 4 0 7 , 3 4 1 t Mast Weight 138.69 k i p s Leg S p a c i n g 8 f t 
Leg S p a c i n g 10 f t 
D With 1 l/8 i n c h t o p g u y s , no commerc i a l s i z e of w i r e r o p e was a v a i l ­
a b l e which would c o n t r o l t h e b e n d i n g o f t h e m a s t w i t h i n t h e l i m i t 
s e t w i t h o u t a d j u s t i n g t h e l e n g t h o f t h e g u y s . 
T a b l e 21 ( C o n t i n u e d ) 
Tower Da ta Fo r F i g u r e 3̂ 
Guy P o i n t Guy S i z e Maximum L e n g t h Maximum Leg S i z e 
Ar rangemen t i n . T e n s i o n Load i n . 
l b s l b s 
Leg S p a c i n g 6 f t 
E With 1 l/8 i n c h t o p g u y s , no commerc i a l s i z e of w i r e r o p e was a v a i l ­
a b l e which would c o n t r o l t h e b e n d i n g of t h e m a s t w i t h i n t h e l i m i t 
s e t w i t h o u t a d j u s t i n g t h e l e n g t h of t h e g u y s . 
Leg S p a c i n g 8 f t 
E With 1 l/8 i n c h t o p g u y s , no commerc i a l s i z e of w i r e r o p e was a v a i l ­
a b l e which would c o n t r o l t h e b e n d i n g of t h e mas t w i t h i n t h e l i m i t 
s e t w i t h o u t a d j u s t i n g t h e l e n g t h of t h e g u y s . 
Leg S p a c i n g 10 f t 
E With 1 l/8 i n c h t o p g u y s , no commerc i a l s i z e of w i r e r o p e was a v a i l ­
a b l e which would c o n t r o l t h e b e n d i n g of t h e m a s t w i t h i n t h e l i m i t 
s e t w i t h o u t a d j u s t i n g t h e l e n g t h of t h e g u y s . 
T a b l e 22 
Tower Data For F i g u r e 44 
Guy P o i n t Guy S i z e Maximum Leng th Maximum Leg S i z e 
Ar rangemen t i n . T e n s i o n Load i n . 
l b s l b s 
a 1 1/8 48,152 a - b 81,587 5 DEH 
b 1 3/8 K9,151 b - c 179,666 
A c 1 3/8 34,980 c - d 248,531 
d 1 22,706 d - e 307,493 
e 1 1/8 20,749 e - f 345,313 
Mast Weight I3I.3O k i p s Leg S p a c i n g 6 f t 
a 1 1/8 50,145 a - b 84,156 6 EH 
b 1 3/8 52,661 b - c 182,448 
A c 1 3/8 37,471 c -d 250,051 
d 1 24,450 d - e 307,666 5 DEH 
e 1 1/4 23,052 e - f 348,460 
Mast Weight II9.58 k i p s Leg S p a c i n g 8 f t 
a 1 1/8 52,208 a - b 86,814 6 EH 
b 1 3/8 56,295 b - c 197,586 
A c 1 3/8 40,051 c - d 274,794 
d 1 26,258 d - e 340,761 5 DEH 
e 1 1/4 24,618 e - f 387,353 
Mast Weight 151.44 k i p s Leg S p a c i n g 10 f t 
T a b l e 22 ( C o n t i n u e d ) 
Tower Da ta F o r F i g u r e 44 
Guy 
Ar rangemen t 
P o i n t Guy S i z e 
i n . 
Maximum 
T e n s i o n 
l b s 
L e n g t h Maximum 
Load 
l b s 
Leg S i z e 







1 1/8 45,539 
1 1/4 44,538 
1 1/4 34,529 
1 24,538 
1 1/4 25,052 
Mast Weight 131.30 k i p s 
a - b 78,222 
b - c 169,763 
c-d 238,890 
d - e 305,318 
e - f 352,812 
Leg S p a c i n g 6 f t 












Mast Weight II9.38 k i p s 
a - b 80,449 
b - c 170,989 
c-d 238,227 
d - e 305,320 
e - f 352,540 
Leg S p a c i n g 8 f t 
4 DEH 
5 DEH 
a 1 1/8 49,058 a - b 82,754 4 DEH 
b 1 3/8 52,216 b - c 184,398 
B c 1 3/8 40,719 c-d 260,731 
334,847 t d 1 1/8 29,151 d - e 5 DEH e 1 1/4 28,812 
Mast Weight 151.15 k i p s 
e - f 391,767 
Leg S p a c i n g 10 f t it 
T a b l e 22 ( C o n t i n u e d ) 
Tower Data For F i g u r e 44 
Guy P o i n t Guy S i z e Maximum L e n g t h Maximum Leg S i z e 
Ar rangemen t i n . T e n s i o n Load i n . 
l b s l b s 
a 1 1/8 42,858 a - b 74,774 4 DEH b 1 1/4 41,877 







c-d 218,640 11 
d 
1 
d - e 286,519 341,80





Mast Weight 113.46 k i p s e - f n 
a 1 1/8 44,311 a - b 
76,643 
4 DEH 
b 1 1/4 44,750 b - c 161,957 232,584 
t t 
c 1 3/8 39,525 c -d t t 
d 1 1/8 29,335 
1 3/8 30,768 
d - e 305,717 
365,227 
5 DEH 
e e - f IT 
Mast Weight 120.61 k i p s Leg S p a c i n g 8 f t 
1 1/8 45,815 
1 1/4 47,725 
1 3/8 42,227 1 1/8 31,468 
1 3/8 32,944 
Mast Weight 152.47 k i p s 
a - b 78,578 
b - c 173,691 
c -d 253,285 
d - e 335,783 
e - f 403,280 
Leg S p a c i n g 10 f t 
4 DEH 
5 DEH 
T a b l e 22 ( C o n t i n u e d ) 
Tower Da ta F o r F i g u r e 44 
Guy P o i n t Guy S i z e Maximum Leng th Maximum Leg S i z e 
Ar r angemen t i n . T e n s i o n Load i n . 
l b s l b s 
a 1 1/8 40,079 a - b 71,203 4 DEH 
b 1 1/4 40,067 b - c 146,740 
D c 1 3/8 38,183 c -d 216,101 
d 1 1/8 28,462 d - e 289,583 6 DEH 
e 1 3/8 30,313 e - f 360,357 
Mast Weight 131.55 k i p s Leg S p a c i n g 6 f t 
a 1 1/8 41,237 a - b 72,690 4 DEH 
b 1 1/4 42,737 b - c 152,555 
D c 13/8 40,886 c -d 226,035 
d 1 1/8 30,617 d - e 304,172 5 DEH 
e 1 3/8 33,111 e - f 370,011 
Mast Weight 121.60 k i p s Leg S p a c i n g 8 f t 
a 1 1/8 42,434 a - b 74,229 4 DEE 
b 1 1/4 45,501 b - c 162,656 
D c 1 3/8 43,685 c -d 245,297 
d 1 1/8 32,851 d - e 333,158 5 DEH 
e 13/8 35,496 e - f 407,685 
Mast Weight 153.46 k i p s Leg S p a c i n g 10 f t 
T a b l e 22 ( C o n t i n u e d ) 
Tower Data F o r F i g u r e 44 
Guy P o i n t Guy S i z e Maximum L e n g t h Maximum Leg S i z e 
Arrangement i n . T e n s i o n Load i n . 
l b s l b s 
a 1 1/8 37,718 a - b 68,172 
136,207 
4 DEH 
b 1 lA 36,322 b - c t E c 1 3/8 38,318 c-d 205,214 t d 1 1/8 29,802 d - e 285,644 6 DEH e 1 3/8 34,788 Mast Weight 135.39 k i p s e - f Leg 367,535 S p a c i n g 6 f t t 
Leg S p a c i n g 8 f t 
E With 1 l/8 i n c h t o p g u y s , no commerc i a l s i z e of w i r e r o p e was a v a i l ­
a b l e which would c o n t r o l t h e b e n d i n g of t h e mas t w i t h i n t h e l i m i t 
s e t w i t h o u t a d j u s t i n g t h e l e n g t h of t h e g u y s . 
Leg S p a c i n g 10 f t 
E With 1 l/8 i n c h t o p g u y s , no commerc i a l s i z e of w i r e r o p e was a v a i l ­
a b l e which would c o n t r o l t h e b e n d i n g of t h e m a s t w i t h i n t h e l i m i t 
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W i l l i a m J o s e p h L n e n i c k a was b o r n i n Hay S p r i n g s , N e b r a s k a , on 
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19K6. He h a s r ema ined i n t h e U n i t e d S t a t e s Army R e s e r v e , Corps of 
E n g i n e e r s , and i s p r e s e n t l y t a k i n g t h e Command and G e n e r a l S t a f f c o u r s e 
t h r o u g h t h e Army R e s e r v e s c h o o l s . 
From 19K6 t o 19K9 he a t t e n d e d t h e U n i v e r s i t y of N e b r a s k a , where 
he r e c e i v e d t h e d e g r e e B a c h e l o r of S c i e n c e i n C i v i l E n g i n e e r i n g . He 
t h e n t a u g h t a s a n i n s t r u c t o r i n t h e D e p a r t m e n t of C i v i l E n g i n e e r i n g a t 
t h e U n i v e r s i t y of Nebraska u n t i l 1951* I n 1952, he became a n i n s t r u c t o r 
i n t h e D e p a r t m e n t of C i v i l E n g i n e e r i n g a t Kansas S t a t e U n i v e r s i t y , where 
he r e c e i v e d t h e d e g r e e M a s t e r of S c i e n c e i n C i v i l E n g i n e e r i n g i n 1953* 
S i n c e 195*+• he h a s t a u g h t a s a n A s s i s t a n t P r o f e s s o r of E n g i n e e r i n g 
Mechanics a t t h e U n i v e r s i t y of Oklahoma, a t L o u i s i a n a S t a t e U n i v e r s i t y , 
and a t t h e G e o r g i a I n s t i t u t e of T e c h n o l o g y . 
He i s a member of t h e h o n o r a r y s o c i e t i e s B lue Key, Sigma Tau , P h i 
Kappa P h i , and Sigma X i . He i s a member of t h e p r o f e s s i o n a l s o c i e t i e s 
Amer ican A s s o c i a t i o n of U n i v e r s i t y P r o f e s s o r s , Amer ican S o c i e t y f o r 
E n g i n e e r i n g E d u c a t i o n , and t h e S o c i e t y of Amer ican M i l i t a r y E n g i n e e r s . 
2kh 
He i s a r e g i s t e r e d p r o f e s s i o n a l e n g i n e e r i n t h e S t a t e of Oklahoma. 
I n 1959, be was t h e r e c i p i e n t of a N a t i o n a l S c i e n c e F o u n d a t i o n 
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f o r a d v a n c e d s t u d y i n C i v i l E n g i n e e r i n g a t t h e G e o r g i a I n s t i t u t e of 
T e c h n o l o g y . 
I n I96I, he was a p p o i n t e d A s s o c i a t e P r o f e s s o r of E n g i n e e r i n g 
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